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[If 4 ] mum'^mm'^^m^^tsm^m i {cita«co^^7^^^2/f^o 
[fS2ji« 1 0 1 ^m-'tm^m.'=f-i)^:^-^-i^^^tsn-^^ 1 \:i^m.(Dn^ 

^< y 

[ft 1 2 1 tfjiBm^Mi^)i§i[^dSj^ 10m ra]ikT<DW-i^im^^m-r^n 
[fs^^s 1 3 1 m^njmmnwm i m m~j^ i o u mco^i^m.^^^ 



(3) 
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Iff 1 4 ] mtimmmmnw-i3iiim^x-h^m^m i {cie«<^*&* 

mim. 1 5 ] wmwmmm.=f-b^^ 2 o 4 o >- h <Dmw. 

[ffsH:^ 1 6 ] m^Wmkm^=i'i>^'}^fi- < <!: 4 0 ir h <D^n^ 

[If 1 9 ] Hui5^M^'t4ati;6S e^:^Jg*-^tff«*^ 1 7 {c|B«(D!|!& 

[1**31 2 0 ] Hul5?St4ffitg;0S^M^^^-a tPlf *il 1 7 {c:|Hic<D^!5^5^y^ 

[ft 2 1 1 mumMmmm^ii^'pfi < thmzo om^x ^ <o^^m 

[f»5l^]S2 4l .^^«aft4^M^^<D;|5>*^^-y^X'feoX. tfjismiiftt^^i 
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m^m 2 6 1 mm^mm^mmi^mm^m^t-^ >:ff>'^^t^m^m 2 4 

[Sf*iS3 0] mife^^r-^ y T;^f^;SSS^-c?fc5if*Jl2 9 (c|B«(75:^feo 
[m^m3 1] HulS^-^ y T;^f^7)SM^T'fe5ft3it^2 9 {c|B*fe(D;^&„ 
3 2 ] tulSWX^^S. H^IfB/J^?K^*^] 4 0 0 °CJ[i^T(^Sf&?aS^ 

im^^h{z.^ts'm^m2 9 {^taiccT^^fe, 

iffi*jS3 6 ] Hfifsii 1 (Dntimm'>mL^:^-r->^^tsm^m2 9 tciE 

[fs^js 3 7 ] flfrisn 1 (Dtsimm^<i^ti: <thm2oom2y& <Dmmm 



(5) 
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im^m 3 8 1 Hulsm 1 <Dmmm>m 2 0 -^m 4 0 -t-y ^ — h^u(D^i^n 
[f»3jtri4 4] mtm-m^m^m-io o^tiT-cfe 5 11^114 1 (^isifeo 

[ft^Jl4 5] HfifB^*id^:*-4^":/HfIiE#:^^^>^.?< <tt>Ji^6 0 0m2/g 

b ) ^m<Dm.w^^wmwi^^hwm'^=^T n ^^t;?Sc-r s x@ <>: , 

[If 3}^^ 4 8 1 m^M, 1 Mig#:fiK:»--iS^!SJ|gi[^HfriKfls:Sr-^tpf»*3S 4 7 
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5 1 ] HUlEm 1 (Dmmi^fi^^t^. d^ne < i tj*^ 2 5 m2/ g (^^ 
[f»*« 5 2 1 tfJlSm 1 <^Hfj|g<*:^5)-355, />;i < t h^S 0 X e<Dm 

im^m 5 6 1 mmmjimK mis^t a y^u^m 300 "CiUTc^tM 
7 1 mt&mi^mmm^-m 2 (Dmmi^^^^^k-^t^m^m 4 7 tcis 

If ^ig 4 7 iciBa<^ii§:[^^isiit:^^o 
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6 0 tci5^omi®T-fe y o 
6 0 (JifElfeoMT-fe v:?' y o 

iit^^ 6 9 1 mumMmmm^^^m 5 m miajLT(^^i^^@^w-r sitjj^ 
^ 6 0 jciaig<7)m^iT-t y o 

7 0 ] m^nM=^ ^-ax-c^mummmmmt^^f^-^xm 1 0 

0 II m^-r(D^mW-^m-t^nik^ 6 0 IdfB^oSfiiTir y » 

[it3^^7 1 ] SfII5:^K y r h y 5/i5';^'fi<DHtrlH:;&-^Vi|a^^(D:k:f|J:5> 

o 

[lt*:«7 2 1 a) ;(/^fem;i<b. 
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[ff5j^^7 5 1 m^nM^ U-^^t^.. mi 0 0 p. m&.T(D^i^m<D^m<D 

jjt^ 7 2 icmm<DmmT± >- >^ y » 

y-^-^^tpi»5}^il7 2{cfEi4(Z)«®T-tr:/yy„ 
11Tir>'^y„ 

ift*^ 7 9 ] mmmmmmm.^t^^-:^'^m^^nf-t:^t^m^m 7 2 

^m7 2(Cf5*feO«®Tir^:/y, 
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[0 0 0 1] 

1. mm(D^m 

Mi-2)o :i<Dnmi-i. 0*b<{i. mmi^^mLi'mn\^mmm^ (spray 

conversion) -TS r (CI j; t) Mit ^tbSo 
[00 0 2] 

2. mm&m(Dmm 

[0 0 0 3] 

mmkt.-'&. (^m^^) joj;t;^-^ (jEn^tg) nm^^T^m^nn^. asco 

iJ'-r :7°(D— i<>:mmf-{i, z n-g^m. L i -^^*5<i:t>*A 1 -^^T'.f^c^^Jl- 
[0 0 0 4] 

^z.t\z.^^^Wi-t^o m.§&'^m\-tmt^t\^^o nm^ 

[0 0 0 5] 

I^IS : O2 + 2H2O+4 e- -> 40H- 
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mm :2Zn -» 2Zn2+ + 4e- 

: 2 Z n+02 + 2H20 2Zn (OH) 2 

[0 0 0 6 J 
[0 0 0 7] 

h y T'is J; t;?ltt556<)i&ttJ;/3 iSri£^^^ t ■f-2)flfe(^i^»3^7^/^-r ;^ (cffl v ^ 5 r t Wtg 

«S^^tjt;eiS^mj§^,Z)^^>S^^£-fr$^j-;5_^ t°— . 015?. D ;^ b (P. N 

.Ross et al.). Journal of the Electro 

chemical Society, Vol. 131, pg. 1742 (198 
4) Sr#fi^o 
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[0 0 0 81 

mt i.xmm:^tix\^^?}^-:^z^<Dm^icx^m&7!)mTi.. i^tiTb^^^xnmm 
mtm<}^-t^^oi^ti:^tnx.ibnx\,^?>o 

[0 0 0 9] 

tl. ^^Xm§BtRlt^l.Xmmmm (zincate, Zn (OH) 42-) ^ 
:^>'*3J:T^M#&-r:^>' (Zn2+) ?r^^L. m^^i^Hi-^), ^^^^<03feA 
^ fLfc«11<?4^)i?&5S;5S C o J: 5 7i^-2fe«?til(75##^fP-g- J: < T'fo 5 5 = 

[0 0 10] 

•^^V^^m^ (PEM) •h^\,^\'i^W^')'r-mPcmMXih^o 

[001 1 ] 
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[0 0 12] 

(Proton Exchange Membrane Fuel Cell^ 
PEMFC) T'fcSo PEMFC;=^^5^^f*. ^tl^tli!)^m:^it:ti—:^>''^ti^ 
^^hm^^tl^mmtmU^^ts'^'S<DjmmmT±>^y' V (memb r a n e 
electrode assembly. ME A) ^^tfo B^t^mn. fllCO 

10 0 13] 
^^1:2H2 4H+ + 4e- 

I^^S : 4H+ + 4 e- + 0 2 2H2O 
^#::2H2+02 ^ 2H2O 

. e^«^SftfeMt^■g•^i'MEA^S:^V^TV^•5o h/Wfeytt) 0. 4 2 

5 (8mg P t/cmSfiJ^O. 42!7yh/cm2)„ fit^^Mfi^aicM 
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I 0 0 1 4 J 

±fmmmmitmimt \.x(o^ut^h^mm(Di^m^\^±^-^^ :i tx-h 
tixhm\^^htixis^, -^tiPEMmnmms T/i-:f3vmnmm. ^^^^]) y¥ 

[0015] 

;6S-^*n5o mw^s m^timmMmfm^^ m^\-I. r/^5■:^, ^d'=^T. 
[0 0 16] 

mr^^^ :^<Dm^(Dmm:it^x(D^tmmx^^. 

[0 0 17]' 

^^7;^-— hFj(VanMontfoort et al.) (D>|€ffl#f|=M 4 , 0 
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10 0 18] 

i^-^7:^b(Jalan et al.) COTj^S^fF^ 4, 136, 059-^ 

\-tm:¥^n:i^mm x-^m -r^tzi^cD m%\t^m ^m.^(Dmm.:fjm ^mff^ 

-rSo :z.(DML=f-\-t, :^^X'^ X2 cr (chloroplatinic ac 

i A) t MI'J'A (sodium dithionite) 

[0 0 19] 

^ sL-r—y^—-^ (Wennerberg) C07RH^W||4. 4 8 2, 6 4 1^ 
[0 0 2 0] 

V b (O z i n e t a 1 . ) 4 , 5 6 9, 9 2 4 -§-f4. 

if (zero-va 1 ent) <DA-^^^i^ y <DmMX1^—-^^l^^^\Z.^ 
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[0 0 2 1] 

iJ'A^bCTamura et al.) (T^tI^S^I^^ 4 , 6 5 2, 5 3 7-^ 

(7)ypir>^(cfi, ?Si4<b$tufc:!{;-:^?>'Srm^be& (IV) 7K^®?(^)^JSE ^ ^fi* 

0. 4^^hmi 0 ^ V h/i'<D^i^mn^^'^i-^o 

[0 0 2 2] 

-Chli'f^dtoh et al.) (^)>I^ISii#fF^ 4 . 9 7 0, 1 2 8 -^tS®? 
tl.fc|?J^^tt^#^^W-rSo >^9VKb (B r a n d e t a 1 . ) (D^m 

#ffm5, 4 8 9, 5 6 m^m^h^ '-:^^iymi!!^±i^ttm^'&tc. 

[0 0 2 3] 

^f^^^^ (T a c h i b a n a) (^>l^a#rp||4. 9 7 0, 1 8 9-^tt, :^7 — 
[0 0 24] 

^-y i^fcCKeck et al.) CD>|^|S#fF^ 5 , 0 6 8. 1 6 1 -^(i U 

o 
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[0 0 2 5] 

!7^;^?5 (Weiss et al.) (D^m^W^ 5 . 1 2 0, 6 9 9 ^it 
[0 0 2 6 1 

/U:^ h — (Callstorm et al.) <?57|^H#fFl? 5 . 4 
5 3, 1 6 m^t^^^'it^h 2 O^y ^— h/KD^77T^ h^^Sr-^tf 

[0 0 2 7] 

(Hards et al.) (D^m^'^ffWi 5 , 5 0 1. 9 15 -^fi 

o 

[0 0 2 8] 
[0 0 2 9] 

^^(Dmm:ff^^m\^^xmmi-^^ ti'tmmxh^^>-hi.< it^-^mxh^. 
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[0 0 3 0] 
[0 0 3 1] 

^/i^y^Vi^. U'^^^M^^^-^ ^ V c ots^uc oO(Dm^^xh^o ti — 

10 0 3 2] 
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[0 0 3 3 1 

t. Ag. Pd, Ru, O s *3J;^/r^^b^O'a•^*5-^*^^5„ i^Jg+ilcifi^fc. 
Ni. Rh. Ir, Co^Mo.W, V. Nb. Al. Ta. Ti. Zr. Hf 
. Zn. Fe^ Cu. Ga, In, Si. Ge. Sn, Y, La, ^Vi^^K^ 
MiB i t^* :i b om-a-it fo 5 V ^ fi-a-^cDi¥ ^ $ ^^ -5 ^-a i6 S ^ 

, •B^Jx.f^Ru, Os, Cr, Ni, MniS^XJ^C o t(D^^t^'^^tl^o ^tlh 
(7>4'-C^{-^f*bV^(D^i, 7K*|^1Sr'ffiV^btl5P t -Ru, ®^ml^@X'ffiV^ lb 

ttS P t — C r — C o XfeSo 
[0 0 3 4 1 

[0 0 3 5] 

0iJx.f^, ^:^W:\.X\^^^m.m\:m-i. Au, Ag, Pt, Pd. Ni, Co, 
Rh, Ru, Fe, Mn, Or, Mo, Re, W, Ta, Nb, V, Hf, Zr 
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[0 0 3 6] 

^<<n>m>^ (attribute) ^^-f-So z<r>^of$mcm-%:^w}^\z.^n. 
^ -a: 5 r t \-i>SL<T b ^> ^e^^s-e^±;^c V \ 

[0 0 3 7] 

<n>^Dfii^^-:f7.i3^ Yi^mAmi(n>^^m\Z.\t^ Lai-xSrxFeo. eC 
OQ. 4O3 (xl*O;0>b 1) *3J;t;«L a 1 _xC a X C o O 3 (xf40;5»Pjl 

riyW h - = 5''^/l'^'ft«^, C o X N i y O z "Cfc >9 . ^1 ttfi^JSTK^'fki^m?^ 

-Cx A^^Mg, Ca. Sr. Ba, Fe, Ru. Co, Ni, Cu, Pd, Pt 
, Eu, Sm, Sn, Zn, Cd, H g 2 b < fi- tb^jO^l-o" 

■^d^bS^^Hs B/JSCo, Mn, Re. Al, Ga, In, Fe. Ru. Os 
, C r , Mo, Y, S c, 9:^^= Kt&JS?feif<0 3^<^:^Jlt) b< 

[0 0 3 8] 
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un<Dmit. 0 2<^oH--^(Dm7i^^mm-t^i)K oh- (Dmi\^(Dm\:imt^in 

. Ni, Cu, Pd, Pt. Sn. Mo, Mn, Os, I r *5 J;TJ«R u <73:^^/K 

tt^X^^^o T^^l^y^ V l^. r- hyTifTp? Ul^ (tetraazaanule 
n e) , :7^ni^T=>' (phtalocyanine) iSXrJi&CD^U— hM 

[0 0 3 9] 

[0 04 0] 
[0 0 4 11 

^tm^xxf-^m-^'^ (^MPsifb-^i^tr^tf) <^«&5^«*fc:m<i, 

(Z^m^fe-fe/l^O^^fdJ^ffi-CfeSo r J; 5 ^'jJ^M'ft'g-^iroMt-fi, L a N i 5 . 
La-Ni-Co-AK Nd-Ce-Ni-Co - A 1 *3j;t/V-T i - C r 
-N i ;dS-^*HS„ 
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[0 0 4 2] 

mmi^m:i^xi^mmi^fj:t'<Dm'^mmmmum'^h^o m^i-i. m (Ag) 

[0 0 4 31 

TKy-?— , ■B«J;tf^TEF LON (.^mMU) (-T — T-f -7^3. V K 5? 
/!--(£. I. duPont de Nemours) C7lt|lx7 ■> ^T'Jii /U 
$Vh>^ (Wi Imington) 0fffi] ) \^ y -7 j\y:^ti :x.^ U'^ (T 

FE) yjv:i-uij—!fsiy-^])-r—^^\t^'i.:^ji'-^l^i\:.y<—Z7jV:irti/^^ Kd;* — 
3K>5i<y-7- (^ajxt^NAF I ON (^i^^-^) , -r— T-rx;..^^^^ K-^J^ix- 
yu (E. I. duPont de Nemours) [^Hx 7 aiTiNI ■i' 
^>Vl^ (Wi Imington) BirS] ) t^if<D^n h >'e#tt7K U J; 

^^*i^=-^^,ffiV>5::i:/5^-e€^5, TEFLON {.^m^m) t^ — Tf-^^(D\ic.^mW 
[0 0 4 4] 

^ [R] ± ^ * 6 * Jcm^-a-fr 6 ^ ^£ 5 tgfl#1± t o T V N 5 ^ <!: X ^ S o 

[0 0 4 51 
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[0 0 4 6] 

m-r^o ^mm<Dmmf&mm.'f-<Dmm^mm-t. xa^m^=-^^& (xps) 

[004 7] 
[0 0 4 8] 
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l^^tzit^Toy^/l^^mmitmcDS^&ii. l g/cmS J; 19 -rot /J^^V^-<^;5S 
[0 0 4 9] 

[0 0 5 0] 

iSWr^i^iy 3>'(direct write deposition) ^^t^ 
[0 0 5 1] 

^mn^Tf^'TBKTmMm.m^^my'^xmm^fi^o m'\m.<oMii^%it^^^fz. 

10 0 5 2] 

thm^ fis^^-- >- h (D^'&m. i^t^^h (c-M$f * L < 1 0 ir v 



(24) 
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[0 0 5 3] 

^m(Ds^i<Dmmmm\^^\^^x. ii?7fe< t t/^s o^^°— tr:/ h<Dmwi:. j: <9$f* l 

^i^^^i-^fS'\imw^^t^m^i^mm-^tt^xmm(D-Bwmm^i^h\^±i. 

10 0 5 4] 

[0 0 5 5] 

mm\^x.i^.\•i. w-m^i^m^\if.m loo n mijATT*fo «? . * l < 2 o /z m 

'>iS:<thmo. 3 uTnX$>?>^ti)m^l^<. ct if * U < < ^ t 0 

. 5MmT'fe«9. ^itX<0— mBt. I. <i-±ii^ti:< t-hmi umXh?>o ^^^f^W 
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T-fi, w^mnw^^^n^ (d5o) T-fe5o :^mmmx-m7j^^titim^L\'^m, 

[0 0 5 6] 

t;6ST'#S, y^-r^— t5^^W (b imoda 1) fcSVM* ^/l^ ( 

tr imoda 1) "^fcoTtj J: V'*,, 
[0 0 5 7] 

M I CROTRAC3|aMJ^^ (/N^^^J/^iyu -< by T/V h 

^ — ^^aV T^'K =»>Hci — /U (Honeywell Industria 
1 Automation and Control) [>|ta^>">'/W^nT'j+l 
7;*— h!7>'>' h> (Fort Washington) Wf^l ) '=f'^j: ^-C^iS: 
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*e^^»{c#fis ^ tL sm^tii^ V Sr5>t!c $ -arfcm <7)^^ ^^-To 

[0 0 5 8] 

[0 0 5 9] 

nut. mmi^^m^tvxmi^tiimi^<D4^mf}^^t£^'i^mi^ (s u s p e n s i 
on) ^mj^-r^TMt. mwmmwA^mfi^hWLPfk^^x^xm^^^i^^'^^ 

[ 0 0 6 0 1 
[0 0 6 1] 
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[0 0 6 2] 
[0 0 6 31 

m ^^2^yx/K :=:?5tEf^/X7K ^--Dmmw) . 

j;t;^*&5i?ffi^v';^7^i=>(^)ffi^ m^\t. "^-^i^^i^. ^mtu<(* 

I^T (s e t t 1 i n g) ) fii£t^i)^o 
[0 0 6 4] 

4 (NO-3) 2) Ji^^ttJ^-rSo /hMf*, ^^K^S|g|g LTM* b 



(28) 
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#5o 

[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 

(/hiS) ^5)-^ (PSD) <D}j:.f)^y)f£hm^m-^<Dmw-<Dmtmm^^i^Mo 

[0 0 6 8] 

iS? h7 1^ (#ii«i~3MH zO^iHj^) , mMWiJ^f^ (10~1 

SOKHz) , c=gft{2|sy X/u ; *5j;TJfBE;^^^k§S, U^mz.^^mi^^X^h^ 



(29) 
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[0 0 6 9] 

M^zSS^kg^ct ^ -bB^Pnlfefc J: «3 ^i^^^ol^^^^^Si-^ 1 1)>X^ So 

[0 0 7 0] 

tT^^l^fi^^^i^^j^rny/P^SS^fig-f ^pjil^c^Pttll^® (fountain) ^ 
— iXa >' (cavitation) J; •? ff^^^tb-So =3e^^ y TiST.'h^ 

impactor) ) foS V^{i y T — i^) fj: t'(D^mmi'^^=^ h ^ tm 

SilT'feSo amjS^St h7>';^7='^— f-y T^'i?-v'x^7"i=K;iS3y>^^ (Ko 
das e t a 1 . ) (D^mif^fff^ 6 . 1 0 3, 3 9 3 -^{C^ $ tLT*5 , ^ 

[0 0 7 1] 
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5o -^tci^^»3^yX/wfii^S6<j{c:J;«9/h^<. J: /h^/i/h?St:o< 19 , i& 

[0 0 7 21 

mitmm(Dmmmm^<^-xDmt}j:7bi'o^mi^?>o Pimm. ■^^^u::^zf 

[0 0 7 31 
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[0 0 7 41 

* L< {i2 0 w t %ct '9^>7:? < . *fcJ; <9 — S^f^ L< « 1 0 w t %J: I9{1^7iv^ 
[0 0 7 51 

^4 0%~6 oro-efoofdo ;i:/h(^J|SSSr-^x.5®WiKy X/u (yy-xy^^ ( 
Sono-Tek) ^^1^}^ (l2 0KHz) ilrflJ>ffl L> 1 NPF^Ifefc >3 1 ~ 2 

xh^o 

[0 0 7 6] 
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[0 0 7 7] 

M-i^fzWi^^f^^<^~>^. mnnpimmx-y x/u^mxn^. ■^(D^t(Dfz^ 

10 0 7 8] 
[0 0 7 9 J 
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10 0 8 0] 
[0 0 8 1] 

[0 0 8 2] 

:i3—:^<^^^miti-^:LttiX^^(DX\ ^u-</i-<D:fj — 7ii'^^'^t^m'^^(Dm.tH^ 
[0 0 8 3] 
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[0 0 8 4] 

imnms 1 ex: (6oo° f) *T-^c®JRS$4^Tv^S(D-c^ ^^(DmTcKfS^w 

[0 0 8 5] 

loose] 

iSI^^35Siei?fi;?f^AP 2 0 8^'$\-\^X^^:^y<2 0 4<Dm±U{^m^A^ti^o W^ 

V2 1 2{c«*^ixSo 

[0 0 8 7 J 
[0 0 8 8] 
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v^5^t;6s. ^mmicx^x. ^fij(d,m^tL/co Si^;;?fi^{i*^)4 0 o°cji>LTT' 

[0 0 8 9] 

•So 

[0 0 9 0] 

^hti. m^:ff:^tm::mT\^t.tiTi^mtixm^<DX. ^mm0.i^it-<xn^ 

(Dt§mmmm< f^^o m.i-i)^m-r^i^m-t^mmmn.wm\^)^^x^ ^ i^v\ 
m^um{cmm-r^^tT!>^x^fj:\^^<Dx% wOii(±m^-efcSo 

lo 0 9 1 1 

t p 1 1 b < ft p t ^<D^^^i&w-t^ X 0. fj:mmmm(D^m^ t ox 
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ti:mmi^(OfhM^Wl (migration) &'5V^fi^Et!£t!i:(i^"5TtgT'fo-5o 

(pseudo quench) J 7f)^f^:z 2>o J: P ^M^-t^ ( s p i k 
e) J Mf-?a^-7°D:7^-yW4. ;«7-7K vtJc <!f cDm«4^fi^^^ffiT% J: < 5> 

[0 0 9 2] . 

fz.mw(Dm^s ^ (oio^x^m. l^c ^ ^ n ^^^^ X(Dm.=?-(D^w^^fi^A^ ^ v ^tz. 

Sit 7" ;eis itl^^ -t? fe 5 o 
[0 0 9 3] 

> (7 0ot:^-e) x^ffl^ttSo i^iawi*:^-^^^^^;^ 
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[0 0 9 4] 

Ra?f05>iScf^4 0 4^:n-LT#A^tt5o ^fetci^M^-V V T:ffy^is^wmit. 

i?4 0 8{^ji^$tL6o :i<Dm^xi-x. Ti^^iy^'rJ^tit^i.tc.m^i^m^tm 

[00 9 51 
[00 9 6] 

/^^:/^J 5, }f'>::^'rJ>>X(D3df^zf<DyXyU^m\f^X(Dm^^itt^Ltz. : 
42 5 kH z y X/u (ft:*^! 2. 5 L p h) , FiBMrnM^^'^ — ; ^^*4 8 
kHzyX/u- (^:*c4. 5Lph) , 77 2/ hnft3bt'«il/-«iJ'->' : *3J:t;f<£S 
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fti 2 0 kH z / x/w (mizi. 3 L p h) . pimMmmy<^—i^o 

[0 0 9 7] 

±im^^-t^rci^iz.n:k^-r€^ym^^^\^fc. 2 0 kHz / X/w 

<SrffiV>-C, *ii;(D:^/>^:fcJ;t^li®Sfi^T\ 0. 8 L p h J; ^i^?:^v^^S^^|s:^{E*-C. 

*5V^-C{i. 7 7 y h7'£i^^i)jfc^#J^/XVW;65^V^btlSo Cc^i?^7"c7)y X/W 
{i;5>7:f: iJ^V^^y iJ^Vl^ (monomoda 1) W^^^is JiXJit^^^h^ fj: 

[0 0 9 8] 

^:*C(DHliie{*:?K#:<^^S^l:«, m?B<Dm&^m^-t^^ tKX-^X^^^titc. 

0 0 g/h r I£it*3ctt;^^m-r6^ tdST'#5o 
[0 0 9 9] 

r iT-|S32l!i-'5^m{±> TKttOSfiaroSHAW I N I GAN BLACKS 

{::<t?). *i^-ci 0 0m2/g<^^ffill^Wi-S!|S^^dS;tfig^*T.> yr^ 

i5'-|i(Z)?a^^4 0 O'C^-CTtf Si, 5m2/g*Tvh^< ;i 
[0 10 0] 

i^^xA±-e^S^^xy5:;&— 3 6. 5 m2 / g o^®;Q^^bTV^fc;is 

4 0 0*C-C^^!g$tLfc;^7— 7j<:/fi, 7 2. 0m2/g(^^®5MSr^LT 
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o 

[0 1 0 1 1 

•So 

[0102] 
[0 10 31 

^mm<D-mmmm^^^^m^\^\^^mmmmt^mi'^. (pt) xh^o 
^mm\^x^ a^^jRcD^f ^ Lv^m^i^#:^-{i. ^ p p e^®? (H2 p t c i e • 

XH2O) . 7^h7T$^fi^ (I I) (P t (NH3) 4 (NO3) 2 

) , Hr^XXfi: h^u^:y&-^m (H2 P t (OH) &) i^^Mth^o ifk(o&'^mm 

ooi^^mn. TKt^-sT^X'fo <9 . mmit. i&^^^m^-r^<Dj!>^^mx»)^o h 
2Pt (OH) 6«> itm^i&ux&'^^mi^mm-r^tDx. m^ixh^o 

[0104] 
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o ^'i'7i^^M.mmmt. ^<=7^J^^J^ (II) ^{YM (PdCl2) ^ ^^'7'J^J>~ 
(II) Vm)^ (Pd (NO3) 2) ^ H2PdCl4, *^cfiN a 2 P d C 1 

4^j:i:\ MmSc^P dJtHSr-^tfo Pd (NH3) 4CI 2*'^-fiPci (NH3) 
2 (OH) 2''j^^<^^*t'^eP d^^^ p dj^/w-j^^v^u— h?iirt. *ffi-e$)So 

[0 10 5] 

^ (Ag) fc, «!fe^««i4^JS<!:.LT5fi-^T'fo5o mz.\t^ K%mm.T^y%^-y 

(A g — nitrate a mm ine complex), Ag — 
Ag2C03) . fl^ieig (AgNOs) , *3j;TJ«@^^m (AgOOCCH3) 
[0 10 6] 

^(r>^mf^mkm>^'^m\^\-i.. Hr^s^^J^ (Os) (Cu) /iSfeS, 

^-^A^^Ji, OsC 1 3^^ifo4iamSr^ffl-r5r <b;6SX'#So 
(II) (Cu (OOCH3) 2) ^ m\M (II) (CuC 1 2) ^ ( 
II) (C u (NO3) 2) > i^^^^^ (II) (C u (C 1 O4) 2) ^ 

lO 1 0 7 J 

WL\Z.-^'^f\.X\^fi:\'i^\-ttii^ts:\^, Au, Ag, Pt, Pd, Ni, Co, Rh 
, Ru, Fe, Mn, Cr, Mo, Re,W, Ta, Nb, V, Hf, Zr, T 

i, •^f:in.K\(nm\Lm-%:^^x^ ^mM.\\Lm\^n.. mYM. im.\\Lm 

[01081 

#{-$f* bV^^&J^^^b^^fCfi, ^ P A^-fbi^ir bTK2 C r 2 O 7, C r 
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n0 2 ; i5'^i7-;^7"^^^'fb«^<b LTNa 2W0 4<tW2 0 3 ; ^ U ^T^^-^-fb^^ 

<!: LTi LTK2M0O4 irMo O 2 ; hMit^t LTC oT5 

C o:*yl^7K=3{-i/U— *3J;U^^{b=>y</U h ; ::^S/^/>®^-ft:^<b LTN i T ^ V 

[0 10 9] 

HNllK#:fi, 7^ h7T ^ ly^-^ (II) 5^^:^ (tetraamine plat 
inum(II) nitrate) "CfcSo 
[01 10] 

[0111] 

aM (NO3) n + b (CxHyOg) m ^ Ma C b 
[0112] 
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[0 1 1 3 J 
10 114] 

t;5ST'#5o CtHcit), IS^. ^tm^m. *fc«^^^M 

[0 115] 
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'?^WL^^X\-'^^(D^O-fi--)0 — 'i!t^l^W^WL<r>m\i. GRAFOl 
3 2 2 (7 y ^ 7.jV-:f y;*;>'htt (Fuchs Lubr icant, Co. ) 

[^leS't' y y't''Jtl^^— (Harvey) Bf^E] ) T'feSo itbfi^ *>J 3 0 :^ 
y ^- hyKDSpi^Jia^gt, *^2 5 4m2/g(^^ffiai:5SrW-t-5, VULCAN 

{^mMU) 2^—if^)y^7 yi^ (;«77}?5/ M± (C a b o t Cor 

p. ) {.^m'y ^ —-yr mr fvy T (Alpharetta) W\l£] ) (O 

mnmx^^. */c, blackp earls {^mMU) 2000 {tiTrsyh 

l± (Cabot Corp.) [tI^ISv' a — v'T'>HT/v:7 ^ i^— ^ (Alpha 
retta)FT^S]) K E T J E N B L AC K (^^^^) {T V ^ 
(Akzo Nobel. Ltd. ) ^'^T— ^ 7;^-— /V h (Am e 

r s f o o r t) m^E] ) t^f* UV\ ^O^tL^'tbtt, 1 3 0 0;S»b 15 0 

0 m 2./ g (DJ|#^(75M5BISr*i-S ^^^^-^tfo ^t^V$t3|s|-(7)ftfe,(Diff ^ b 

P^— h/l/CD^J^^=S<lr^8 2 0in2/g(^^ffi^t^;ti-5, NOR IT N 
K (;*:!}^"s/ htt (C a b o t Corp.) 3 — i^T-JtlT/W^ T 1^— 

(Alpharetta) mi£] ) <b . PWX (;«7/W=f (C a 1 g 

on Carbon Corp.) [7|^S^:/C//W^=Til«M 5^/^— ^ (P i 
t t b u r g h) Blf?i] ) H^^^o 
10 116 1 

o a d i n g) , 3iTn://w^^lcis^^m^&f^i-fat*iii< fo6-<tT'(*7:fv\ 

[0 1 17] 
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[0 1 18] 

rirtrioT. >-!|5&5^ (7) J; t9 ^ Tie j^ptf -5 ^ i ^i^Sf * 

[0 119] 

j©-^>';^/>'^:^7 yf>A (potassium permanganate)^ 
[0 12 0] 

'±ii!Lfcy TiJ'i^-iyy^^xAfj:, siiom^^<DmmmK iJiux^i^is^viR 
xh^o mm^mm^tinmu(07'y<^:^i^i3\^^xmmi^^^m-t^^tit. ^ 

[0 1 2 1 1 

WMWiCi-^^ Ni, Ag, Pd, Pt, Rh, Sn^ Cu, Au, Co, Ir, 
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10 12 2] 

^mmtm^^Mi^x. ^m^^^mMmmat. sc. y. La, ^^-^^k, 

Ti, Zr, Hf, V, Nb, Ta, Cr, Mo,W, Mn, Re. Fe. Ru 

, os.ccRh, ir, *5j:t;?s no, ;!t-^y#§^. r/^=i=ari/ K\ T ^ K 

(0 12 31 

fi. ^fi-e{i^®6<j(c:(miE#:^^7£-M:-f. 1^ 1 0 0°C~ 4 0 0 "COi^^fi-eMTC 

BHsNMea) , SiH (4-x) Rx (R=W^S, T y — /K 

/U=3f-/^;^/l^:fJ<^i/U — h) i/^ NaBH4, NH4BH4. M 

BH (3-x) Rx (R=^^S> ry— /W. T/W:3ryK * l^cfi-B-tfeSM^ T 
=^/^, fo'5v^{iTyu=3f-/i'S, 4<y^— T/u^/u;^?/!^^}?^^/^— N) ^'^iff^ 
^■D7K^^ki^;iS-g-^tL6o ■ft&<^iil7C^J{C«, T7>^ (a 1 ane s) ^fcfizK^ 

[0 12 4] 
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pt (OH) ^(D'mB.wm-t^ ^?ax'^^T-foS;5^ o o°c/:e<ifoig:Sj^;;?a 

[0 12 5] 

Strati i: \.x<D^wm'cm\^\t^ ^^•^'^mm:m\z.mcs^x\.-^ ^ iSriJ^iiE 

tfi-r'Hfj,iEf*:^^M^{bi^t-ie-'ft:i-€.<^-e{4nc< . o o°c~4 o o°coi^?a-c 
y ^ ^yUT ^ V'Mm^'fki^ (M e 3 NO) tiiEcDT ^^ym'iM. *5 
[0 1 2 6 1 

[0 12 7] 

LV^tS^c^mi-5^ ir^eiS^^^tL-S^s, mmm^j:(Dx\ 

[0 12 8] 
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(Dmrnk^M-r^mmt. i^tki*. sptt, *3j;t;?iij^^tg^j:^®iidsfc 

So 

[0 12 9] 

-rSo «^'J;t{^. /h^<. 3ia@0:9-^;as$fev>^&^{i, f^#:^^(c: ioT^ 

[0130] 
10 13 11 

o J; "5 =ir^*:6<Jtc(i, ^v^vu;^^, 7}fy^:^x/K ^fcfiPI^O^^S 
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^mwi!)>hmm^tit^^iiw^i^ v—i^n. mw^n. s^^■:7^ — M,^z.m^Hn 

[0 13 2] 

oT, S*5±t^}f LttS^^So Lfc755oT. hi^MOi^LSjoitZ/S/cfi 
[0 13 3] 

[0 13 4] 

*fc. jfiin-^-;^ h(±. ±^.ci^tg;55^ mm^imwi'^ mM^^m ^^-^v 
\:iwskir^^txih^. mm. n^v-^-. mm. is^xj^^(Dmmm<DU^!^x^ 
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^ij^y-zu-T^^^fi. -m&^fi^^Mx^?), mmmt^mmi^mn. mm-<- 

[0135] 

-fe^^hT'^if. j^5~j^9 5«*^-«— fe-:-^ h^tfa 
[0 13 6] 

h(750-|J{j;, *Il#rFM4, 172. 733-^.^3, 803, 70 
8-^,^4, 14 0. 8 1 7-§-. *3J;T>*^3, 8 1 6. 0 9 7 -^icfeife^ tLT*3 

[0 13 7] 

i.xmj^-r^:iti)>x^^x^h. iwlv^fFSM^^^^^^t-t■5o ^o^m^ vn<o 

®)=<D«^^pTtg{^-rS> ^WimMM^ (photo-imaging capab 

i 1 i ty) ^m-r^o :i(Di?-c7^<Dyu±y^xn. ^f^i^mm^-^ h^K 

{ifSit^tu. ^•«i?-Wl:bfc:7;i- h-^;^^Sr:^^bT. ^^j|S{c:^^^tLT> 
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[0 13 8] 

^auT, <t;65-e#5<, iwi^d, tt^5t$<7:)-<-;^ he^^i-Tfi. Stgco;^Df\ 

5fife<D;^^T% u^^mm^^^o i^—f^mm\^x. e^^^^(c^jpx.fc-<-^ h 
L T ^ titcm^ ^Mm-r ^^t^^> '^m s „ 

[0139] 
[0140] 

*yt, J;^3»v^^^*, fet!tiigg|l;iS$Jf< jJfo-CV^Sfc:*, *3J;t/ 
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[0 1 4 1 1 
[0142] 
[0 1 4 3 1 

[0 14 4] 
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[0 14 51 
[0146] 

[1^1] 
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±^-C. r 2 =i^^m 
r 1 =F^@ 
PL=1 (*) 

[0 14 7] 

o 

10 14 8] 
1^2] 

18ti 

D s t =^ h— ^i'^^ii:^ 
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ttm^\^\^\ ^bid. n^ii. itmm. ^-^/.eiiccto-c, ^^{cs^tst^it 

[0149] 

tMc^ i^V:^ (S i02) > m^^y(J—yi^:y. m<D^mmiti^. Sfcd^SBS: 
fcJ;5{-, :^mmz.X.^mM\t. iiS7K^m(^#?5ETT\ b 

10 15 0] 

, 0-ir>'5^7}fTXj;i?:fc:t:<f^V>r idS$f*U<. *^ 2 0-feVf^-^TXJ; O 

±t < ncv^r i9^f* uv\ ^fc. mW'mmm<r>m^m.ts^um'ir^^t-t> 
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e s / c m-efeSr iTJW* 
[0151] 

[01 5 2 1 

:ith-^mx-h?>o ^(DXo^mf^n. ^mm^m. ^fc^j. umm. ^u—h 

So 

[0 15 3] 

(D}$.M%:^±-t^rcibi^. ^m-r^^ti^x^^o 't<r>i:,jt^^iyi7V-^y vm 

#:tf t i?/U|i^(D^?iJfi, Vfe (Martin et al.) {diS^K 

I3#W^5, 853, 470-^;1^i^ ^) h?>(Sacripante et 

a 1 . ) kZ.^^^m^i^'B^, 6 7 9, 7 2 4-^; ywy Vfb (Car 1 s 
on e t a 1 . ) i S^S^fF^ 5 , 725, &47^,^^=-yi7h ( 
Winnik et al.) {C i S^H#rF^4 , 8 7 7, 4 5 1#; v^a^' 
y>'b (Johnson et al.) J; S^ltB^fF^ 5 , 8 3 7, 0 4 5 

; ^oitJ'fc'— (B e a n et a 1 . ) J; S^S^i^rF^ 5 , 8 3 7, 
0 4 l-^{c5g^$tL-CV^So eA±<^U. S. #W(^-en^*tbf*> #RStwJ;0, ^ 
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[0154] 

t>x^^. 

[01551 

L\,^'(\i^^^jfmir^:it7!)>x^^:iti)^mmx$^^o m3 0 ox:x<om^-^m 
j^-t^^tt^-sjm^^^f^^o ^inh(o^^mmm'i:. ^^^td-i^'^wcon^tm. 

[01561 



(57) 



2003-527735 



[01571 

ummMi 0 0 2(*, umB^i 0 0 2(D^m^m-r^:^t^^fj:^mm 

^^r-g■A/T'V^5^;^tft ^/H 0 0 4{;i:9-S!i[L-CV>So it^JS®^;'— /H 0 0 6 

:ry7^;^^^LT. s«ioo8±{c:. n^s^^^tn-TSo Hm^^. mm 

ICQ 8^fv$0;SLT 1010. mm^^^A^X'^^^mi^i^'i: i^/H 0 04 
5feL. 1 0 0 2(D^V^^^{i■^$-a:So 

[0 15 8] 

1215 (b) i:L7ik\^timmmmxn. o 1 2{i, 7K> ^mim. isxmt^ 

j^^/n 0 1 4 je^Mm:)'— /n 0 16 ^^ffibr. S^i o i 8±tc:#^ 

^tiSo s^i 0 1 8 ^B^aab-ci 0 2 0. mw^m^v. mmi^^ 

[0 15 9] 

^fcami^mMm^mm±i^Hm^'^^T'y<-(:^xh^o ^ 

(li:y— /K^flUcO^^iJtCfi, htt (Ohmc r a f t Inc.) [tI^ 

— 3 — ^'jtlHo n e o y e Fall smtE'] f)^hA^'^mX&^'^^ ^ 

o'^v (K^, MicROPEN) ^y—/^^fj:if<D^mi^Vi^i^. *jj;t;«, *ii5-e 

1 0. 0 0 0 M.y^<Dm^X\ 2 0 0 Mm*T-*fcfi^tb<t '9/^$V^^|, *5 
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xxfmm^'^M-r^^it^^x^^^vyhy^i- (dotliner (msh^) ^ 

W.-y^'rJ^ {r^l^^ — Zf (Ma n n c o r p) [tI^H^^' •>'/W<^T'J^i^^ Vt" W 
> Yl^'f^V'— (Huntingdon Valley) Blf^t] ) id^foSo 
[0 16 0] 

[0 1 6 1 1 
[01621 

xy^y V^^) ViJ'fi, l^>fc/c'9 10 0 Ori*fc{±^tbiii±Ojt^-t:\ WJ-f S 
C <b/OSX-#. 1 0 c m/#*fc(±^tVi^±. Si^t'^ 1 0 0 0 c m/#(D^»;'^ 

^f$.^fifz.^m\'i. ^m\^m.^^n^m2fi^h 2 o o t'=j y hJ^<Dmw^^ts 

[0163] 

ii^. v^i 5/ h7=><-r ^(i^ 0 M m-h^h 7 5m m/^<h\ 1 0 0 m 

M{crS]{t^tbSo v:?' v^aiy h7°y v'^ti, ii^, m'mmWii^:^'rJ^^'^m 

{4, •B^iJ^fix ^J^^ir-^fj (Kobayashi et al.) fdiS^S^W 
114, 6 2 7, 8 7 5-^. tSXrjy4:fJ (L i k e r) J; 5>|^S#rp^ 5 , 3 
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. [0 16 4] 

[01651 

[0166] 
[0 16 7] 

[0 16 8] 
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[0169] 
[0170] 

[0171] 
[0 17 2] 
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[0 17 3] 
[0 17 4] 

[0 17 5] 
[0 17 6] 
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[0 17 71 

Wii. r:s/-c{iy 4?>±(^5>t!t$n. \^~-^^mmLx. V^^^tzay'— 

[0178] 

[0179] 

^t)>fmmmy!)m(^ti^c x<omht>ts:mmmii. m(o:ffmi^^-^x±^^titc 

[0 18 0] 

mmmmxit. ^(D^^fj:mmx^m'f-6mmm%:)jy^--\''%:M^ti-^o n 

^^*^v^T, m^mmx$>^„ mm.^jimn.mmi'H. *fcmi'<^. mm (02) (^y^m 
. 0 2<^mi^mw-^m^<Dmm^'^mi^-t^o ^<r>tz.}sb. ^mm<Dmm:-&n.mm: 
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[0181] 

n.mm<Dmf^mmit. |g*-e»v^mm<sr^^f sR]JSlJ{^#^^^^3iLTv^So 

[0182] 
[0183] 

'yi!7 :^f)>^fj:^^ «i)fc=' {i, ilS. i^^f-^j-ftic Lfc;^7-7}f >'(DM-7 h y 
[0184] 
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[0 18 5] 

^J^ma. mm=^i^i!^^ 3 6 0 2<Dmmt. mm^i^ms e o eia^rj:^—:^:^ 

Xit. iS;OW*bv\ m^j^^u^i? 3 6 0 2fi. ^mniimi^^^h. 5>tfe 

^^ifmmmmh. mn^^\m.-t^fcm^. mmmw-tx^x'^m-r^z.tr^x^ 

[0186] 

nM^ i^i^ ^ 3 6 0 2 {i, ^m.x. m:i^:^W^m 3 e o 3 ±lc:#«^n, ftta 
$n^^ft;ix«?ibi^(;v\ ;{f >^fefi:;i 3 6 0 3 ii^, TEFLON mmMM 
) 75>^®fjt$tl-5o TEFLON (S^^M) fi, 7^^#W± (duPont. 
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deNemour s) [tRH-T 7 'i':3iT'Jtl '!7 ^ /I' ^ > h (Wi Imingto 
n) RFf?£] ^^^A^^tg^'.fx h^^/i':^cr^f^^^' (TFE) ^yu;?}-^ 
aKU-^— T'fcSo TEFLON (M^^) i:VN5>^f§{i^ tffiigO^cfetC^^I^^ 
m^-ffl^X^m^th^t)^. m<Dmm(Dy/U:i-u:^—7^^^7i^V^ — ^TEFLON 

[0 18 7] 

V\ U^-^^n^ m7 5 umi<O0:<^£\'^ts:t\ 1 0 0 M met I9S< 

[0 18 8] 

\Z.^^yy^yv'^>^*^hV5±-r^'S^-^^t'^^^fi^hX'h^o ^(^Jif*. 
TEFLON (,m:BMm) l^^fcfiM^tbytT E F L ON (Si^^l^) gfe®:^ 

—yf^i^mt-r^:Ltfi^x^^o mx.\-f.. io(o$f*Lv>TEFLON {MimMm 

) Jifi. J¥$;55j^9 0 ium-e, ^^;iS2. 2 6 c m3/ g X-feSo ¥i^<^^?Li|£ 
«^2 3nm-t?fe9. *S7L<^:9-^{*^ 1 0 %<^^llt^i: 7 . 3m2/g(7) 
*ffi^i:f-*fi^;bT. *>)0. 2 nm>{)»ej 7 0 nm{;i^Dyt'5o 
[0189] 

TEFLON (S^F^^) (JiiTT^i^-rS) c^^-a-> «i5fE='i^ 

tX.Xm^T^^'^^^o b^i^b. TEFLON (^^ffi^) <D-rc-b{-#*^tLyt 

nM=^y^i^ ^(om^^. teflon {^m^m) <^^sfix mijft=JWi5'^'iTE 
FLON {mMmm mim(Dm<Dmm^m±.-^^^2;:oK. ^m.^ti^^ttm 

*bV\ V^<0^»<^)Sl^S^^ffibT. TEFLON (^ii^^^) (D^^^^'^'t 

Sr^Tjs-ftSo TEFLON (Sit^^) ^E^e6:K-rs/cJ?){caS^ffi$tb 
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5;fyjfef±. mm^=^y^l^^i-^^ tX'h^o 7"h7^-y^f±. TEFLON ( 

■Cfc6o TFE TFELON:9-^«, y yMW^=^-b^^^\.fz.. i3—i!^:ym^=i-(D 
iiJttlb, TEFLON (^^i:^^) ;5S^m{c:ft4tt5 i t > 7K^^> 

:;«7/w4?;^yuS, *3j:t/7K^S{*> ^^1-. m»^== l^i^ ^T E F L ON (^^^ 

fi, ^l/^TEFLON (^^^^) m^=^yf->'^-t^\Wi.^titi(J:>'(i^ TEF 
LON (^iSi^M) ^S^3iiy^>'j/i-5fcit>{^, %3BR^tLS'<#-CfoSo 
10 19 0] 

TEFLON (^^^^) TEFLON (S^^^^) 

M-hO^®I^O»V^JlSr;^^^•2/^J' y :/^-rSC i:-Cfe5o :^/<5/i5' y l^^-T^ 

u®^. TEFLON (^^^^) y ^i^LT. r;rt(iJ;'9, Ag 

mM^^i^ ^-b^. TEFLON imM^'m) {c:^*-f-S^<!;^5pjtg{c/.eoyto T 

EFLON i^mmm (ommx. teflon immm^:) <Dmm^^WLtz 

Wi. m-^^in. ^y^^^'^LfeTEFLON {.^mMWd <b 4 0 n mO]?:$ A 

u^;^x-?s,^ y ^-i/bfcS^^-rsTEF LON fi. 3feKL^:v^/^ 

V^TEFLON (^^^^) Mti:bg^L-C, ^O^B^i #?LSSr{5^i^ LTV^ 
[0191] 

> ^ b7'j;SMaX^{C^oV^T> TEFLON H^trT^— /Ui" S ^ t 

d5igi,^-efe5"rtgt4*sfes„ LytJiSo-c, teflon (^^^i^) ^z.n-t^^ 

!fQM(D^^t^. f^ac^tbfCo teflon <D\^<^fi^<D:^V]} yZT 

i)^. lo'^m. M^^5?a^-er{^g;5^tL/c„ teflon {^m^m) (oij^:^. 
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S^mSfis TGA/DTAt'— ^/ii^^M^HfcJ; 3 4 0X:fJ:<DX\ T 

EFLON (mm^m) <D9^^<Dm^tit. foS<hLT, 10 0°C. 2 0 0°C. 2 
sot:. *3=tT>*3 0 CCT'SiJ^^n/Co ^CDJ: 9(-LT#fcX h y 2/y^^(^*5 

VN-C3 0 ot:x'i o^^FBiAnift-r^i:. teflon (sipe^m) (DmmmTiK 7 

[0192] 

RTP) (i, ffl3tiftT^-y:/^ (RTA) . afi3if^i^ y-^^i5^ (rto , 
isj^ummm^t^mm (rtcvd) f£t\ \^^<-^f)>(D^fj:^fiiimmmi^m-r^ 

"t^^tt^X'^^a 5fi3iflft:^p-fexfi, «cM^p^(c:J;oT, «^»^^am^*T' 

[0 19 31 

TEFLON i^m^m) cox hy 5^:^(1, -^rtL^'tL 2 0 0 1:, 2 5 0°C. 3 
0 0°C, *5J:t>'3 4 7°C-C\ ^tT.^'m ^r^lT-— /V^tLfc. ^t^^ S^lJ^-CR T 

p^srM$;jx^cTEF LON (^i^KM) hi) ^^(D^Mnn. mm^t^n 

K<^^-ei|#m#tt?jtL5o TEFLON (^lii^^) :^ h y 5/:7"/jS^ 3 4 7'CT' 

o L^^L, 3 4 y-CJ: t)iSvN?fi^-c«, TEFLON (Sf^fS^) ;^ h y yT'O 

fflji^^aat^i^f-. TEFLON {m:m.nwd (Dm:mm\^mt\-ff-i*^-^tLo i^tc 

t'^^X. •i^X<D)}m^'O^UX\ TEFLON (^^^M) (dR T P ^^iSi-^ 
[0 19 41 

-MXii. ^rnsft^ u^'iJ'fi. ii:^g?«S¥:^^fe*^fflLT^5/^>'^L:fcTEF 

LON i^mmm) m(D±izi^m^titio mmmm^i^. mhvy/^:tuT±y' 

— h(trifluroacetate) tM^m^ ^ "l&^Tb^^i^tlXlf^tio H 
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[0195] 

i -o^mmtf^X'hv) , -^«?t!i-e{i1i'^#:MnOx/c*yh{iP t/c-cfc 
LV\ m^fi4^KJi 3 6 0 6 ^?F^J?!c-r SfcS5){c, 3 6 0 

3 6 1 Otd^tSc^tLSo JJ?V^^*:^3 6 0 4f±. ®?5iE =3 w i7 ^ m^g^jSEJS 
3 6 0 6(^rB^{-3^mti^^#t-t-Sfci6(C!£i.^T'fo5c r(DST'f±. ;«7— 7K^^^S^=• 
3 6 1 2 i^TK'l*-^ V^) y^:^3Q \ 4 {c^^fSc^tbSo ir/^U— ^ 3 6 1 6 {i 

[0 19 6] 

i^tKI*^ 5/ iJ' :^ 3 6 1 4 {±. 3!l<>'(^fe5S<D?f^^i> TEFLON 
o^>f:/i:> m7i<-i±'^mm m^ii. ;^yai;^^/u. 4< y u^^^^t:!^. j^y 

/)»o^m3i<y-^-t. mm^?>:itf)'^x^^o ^^*bv^^7K^4^y•^-{^^ na 

FION (^ii^^^) f^if. JK7K^4ia:7/^;^-^^^-r Ka;57-7K^^/i^y-^--Cfe6 

o 

[0197] 

;<7-7K:/^#:ji3 6 0 4 tmmnmms a o e^^^^-rs/cj^tc:, 

^^3 6 1 2 <hm^lM^^^^3 6 0 8{i. ^tl^^'tL. J^flsft: i^/Wp^td^^m^it^ 

xj^/Mtii-immf&mn^ii. i^TKtt-^hy y^;^^?i^^-rsj;9{-, teflo 
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[0198] 

<^j;v^ri;5S$f*U^^r .b-CfoS (iryN°^-;J' 3 6 i 6 <Sr^<) „ mtc:J;'9. 
So mSfS^ i^^i? 3 6 0 2(^J?:^f*, n<ti:^. KW:/¥<^ft!l{-. J; 

#btbSo h'u^^^m^s x<om\^^-A^. ^(ommit. mmmm(DmW}Mmr>. x 

^m^titcmm=^i^^ ^^^m-r^m^x-ii. u 

[0199] 

I2i8{*, mm^tircm.m='\^^ ^ 3 7 0 2 ms ? o 5^m?>mmmmwk& 

0 4,^ 3 6 0 6 (1217) fi, ^— <^M^^3 7 0 5 (1118) izm.^'^f^^tlX\f^ 

5o mi ^mmi.x±mxmf^\^rc-h<7)t. mzmm=i\^i^^^m^^m-r^z. 

. mwt='u^ ^ 3 7 0 2 tm^-r^n^^n. i^TKt*^ h y ^ ;^ sr-&^> ir^-^u 
3 7 1 6 i^M-r-ssp^^-fi. i^TKts-^ h y ^yii^:^^^^. mm<Dm^i^mi^ 

fi, ji 3 7 0 5 ^^vxmt't^o mmmmy^i^m 3705 (^m^i-*3ttsM 

^(^SJitfi. ^T. tttgcDlfiji^Srtjyhb-ri^TKtt, 3 7 0 8 <^il^ 
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m^it. TEFLON i^mf^m) isxxfX^tinNAF i on (^m^m) t 

[0 2 0 01 

lo(D^iJ,.^«, ±W<Dm^7!)>. ^hi^i&m^fi^. J: '9i^v^rc^./^df^— 
[0 2 0 11 

m 9 f±. m^=i ^ 3 8 0 2 (Dir<'±i:i^m^tit:.m.mMmn^m 3 s o s 

?r-^tf. ;*:|g0^{Cj;5^mi^^l3 8 0 0(Z)ftb<7)||Jfe?F$li^^-ro V^< o;«i>(D^<7) 

^=1 3 8 0 2 ^;®^M^*i^^3 8 0 8 ;d5^^{C^MbTV^'5fcfet^. #1^ 

[0 2 0 21 

V^<^t)^<D^W:^m.F^\^X. m.^M1^3 8 0 8^maiS=»^^^ 3 8 0 2 0±(^ 

^^^-rs a^x^ 6„ 3 8 o 8 raffi^:^^^^^ l^xHrn-T^ 

^tA'^X^^^\ :Sfc{4. ^^+a#^{Cj;oT. msft:^ WiJ' 3 8 0 2 Oi" <'_h 

i^jfm-r^^tTi'^x^^o 

[0 2 0 31 

m^co/?:^ (ir^-;^—^' 3 8 1 6 fi, ^M<om^T^<Dm 4 0 0 fi m 

[0 2 0 41 

mi 0{i. ;*:^PJ(Oft&co||JSM^{cj;S^i'^#:fl:^3^i5'^/mil)tti«3 9 0 
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^^-<D^immm^^m^<^->3 903 jcm^-a-^^-tir'So s 3 9 0 3 ^ai^ 

(0 2 0 51 

. mm^titzi^m-rj. #air^*-a-f*^«it3 9 0 stca^-g-^^^tL'So ^tm. 
abmmx.fzmmmim.'f- 3 9 0 s i:. ^mn^i^^xj^^mmmw^^t^^ti^x- 

^T'V^5#7L®0;i3 9 0 3<Sr?f^^-r'5o ji3 9 0 3{i. N i C o0^f£t'(Dm 

[0 2 0 6] 
[0 2 0 7] 

^ 3 9 0 2{c:J;oTii:^ffi^^tLSo X '0 ^tLl-^j:mMUMmm. ^J: 

[0 2 0 81 

mi 1 ;*:BI^<Z)ft&w^Jfe?F^^{cJ;5^M|^^l4 0 0 0 ^^"To l^@4 0 0 

0 it. ^iinm^i^mm=^ ^ymmmm4 003 ^^t^o m-^i^m 4003 

ti. mgtt=« UiJ^ iffi®ftbli^SrjSi^#^?LK® 4 0 0 3 i:im^^i:>-^. Z.(Dmm^ 
TL^t. 7/U;;*-n:;{7— TKi^Tj^y-r— /^if, i^TktteScK^J Sr-^tfo -e^Jf-f*, f^^^T 
EFLON (S^^M) ^ /h^/j:TEFLON (^IS^^^) )|§i[^^Sr-^^T-V^5:3^ 
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[0 2 0 9] 

:i<^=i*-^<*:ii<^^fej*> TEFLON {^m^u) . iii:xm<om^'m 

[0 2 101 

•9, ?l^^-rs:ii:;os-c#5o i^7K't4oM^f±> teflon 

'j^^^mmmi^^mm-r^ r t i^-c. ^'fb^-frs r t t>x^ 60 
[0211] 

tlSiitc^^ttDS^S^^Ir^iM^-ratg;^^ Mn0 2^ *3J;mtii(7)^M<h^«^ 
[0 2 121 



(73) 



#S 2003-527735 



[0 2 131 

HI 1 2 ic^ {.timmj^mxi-i. "r^^^ ;^ 4 i o o ft, SXT(OX 0 ^ 

-<-x4io2 {ii^w^W) n^\.<\m.mm-i3'^^^^ 

t7)>T'# 5o ii4 1 0 3{i, a^fE^ i/^ i?;^^ (4 1 0 5, 4106, 4107 
, 4 10 8) h.mM^W^=i- (4109, 4110, 4111) 
^r-g-tfc ;^4 1 0 2^ci^v^l^7K'l4■^ h y s/^5'^^;^ ir^-?u— ^4 

1 1 6(^3fiv^M7K^4-7 h y -^^^t^^^ft^tLSo i^*'t4/^7Ki4<^it^(i, -P4 

fi, TK^^t;;^ y!>Apotassium hydroxide, KOHCOtK^?^ 
iJr-Sr ^(^J^'a-, ii*0(^:e— h (i, ^£^^^-e/cC^^■5Ilg^4;i>fcS 

;^feSr'^ffibT, ir^N'W— ^^4 1 1 6Sr^)P;t5, 
[0 2 14] 
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[02151 

^^Mi^gcorBT(ciB^$tb^cetttL}i^.?fb7:fV\ SI i 3 (a) ti3 (b) {i. rc^ 
m\^M-r^2-^(Dmm^^-to mi 3 (a) -Cf*. C02 3l7nJi4 2 1 S a«, 

mmfimm4 206a ir:i(7-7KV2^#:;i4 204a oF^tcgem^ixSo m 1 3 ( 

b) \Z.7r:]^rcmmj?mXii. C023l7C®4 2 1 S bf*, >^4 2 0 1 b ,t« 
^=1 4 2 0 2 b (D^tdgag^tb^So 

[0216] 

(a) ti4 (b) i,zmj^^i^^-to 

[0 2 17] 

:ir^*:e<}(-f*. iai4 (a) fi, 3fi5m^- K<^S#&-?&^m?&5 0 OSr^-t-o S 
0 Ofi. ^MSli (mm) 5 0 2*3j;rJ«5 0 8 i:, ffi#&5 0 eoJiSr-^tfffi 

s§&(^^^$ix-5o mm±/\^ibmn't^ t M^a^M 5 o e fi, z n 2 +\zm 
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[0 2 18] 















(Wh/kg) 


(Wh/L) 


(W/kg) 






250 


200 


100-200 


1000 




70 


250 


70-280 


500 




250 


200 


200-450 


200 




320 


250 


100-350 


1000 













[0 2 191 
[0 2 2 0] 
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[0 2 2 11 

cDPpm{cJ;oT. $lJ*^)$tlTV^fc„ mIIEPp1M(-«. ^jlb^Eflltt, If-T^/H^^ 
[0 2 2 2] 

[0 2 2 31 

mm ^mm-r ^^ta^ mm -c- ^ s „ 

[0 2 2 41 
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[0 2 2 51 

i^h^mx'h^o mnmm(Dmi^n. h^^^mmmnmm (pemfo 

[0 2 2 6] 

PEMFC«. iiAT<^ir^ 3 V, i-7jc*r>t). i^iN-:7'n-ir s/l?-*yh{i y :7;j- — 
^sisfm^fe:??.^ 5':?om;/7ir^ v^3 *3J;tJ«:/7 V h(^m;'3='^'7^>r v'a-^- 
[0 2 2 7] 
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7 ^ f-^-ti^tKM uTv^-sfcfctc, ^aiMtgife**tc{i^prtg^£^-a-T'fe5o 

[0 2 2 8] 
[0 2 2 9] 

. -fxj Yi^^W^ (pem) 1 7 0 2(4. "mm-^ni^^ix.fz.zrxiY^y^. WM^ 

i^MT'feSo PEM{4, ii^, ;^/^zl^v-fbJ^:7/^::^-cry^-< Ko:^7— (su 
Ifonated perfluorohydrocarbon) "Cfe , 

[0 2 3 0] 

- 7}f ^ 0^«'t4*B f*:±-Cia^^ $ tbfc . e ^ * f4 e ^ -C fo -5 

(0 2 3 1 1 

:H2 2H++2e- 

: 4H+ + 0 2+4 e - -» 2H2O 

^>'±tc:yi^7^=!?A/e^-a'^<lr-^A/X'V>S (PtRu/C) . ^^mmi^. ii 
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I 0 2 3 2 1 
[0 2 3 3] 

[0 2 3 4] 

»i-So #<(^^-a-, jiiiij6<]tc(*, m-^-rsfliitsriK^^-b-rs. mmi(Dmmt^ 

[0 2 3 5] 

PEMFC ME AcDlb^-^l^oV^T, EI 1 8 td;^ Lfc 4 SPgd ct o TUfel^i- 5 
[0 2 3 6] 
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2m:f\^~h^^\^xmm^ti. :ff:^^mm (gdd o®±tc5>^ 
Tkmtiv i^^i/i(-?ijiS-rs*T% :>f:^mmm^m^xmm-r^o cDLf* 

T'ib^^ev^ L/t^i^oT. GDLfi. TRcDix-^/v^Sr^-fk^ii-S:! tlciioT^^;^^ 
(0 2 3 7] 

m^mi:^ rt^iitmt^ yt^^^m^. m^^^m^^^mn^^^^^^ntn'^fj: h 7^^v^ 
m^^m^-t^^itx^^o iifi. ^x(Dmmfs^p tmm^K m^^^MmxTi^m 

io-h. m^fi. -^xn h:y:^^m^m^x^mi^^m-r^^xi-i^j:\^^) » Lfc^^so 

*£f(«, mmmi^mtLii. tk-ist'ci h^^-Bii^jfy^-^jiif, h^st^p 
^mjm^xmxk-r^. mi^^tmmi^<D:^y hu-^f^ t(Ds^mi^^m\^x\,^^^ 
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[0 2 3 81 

NAFION (^^^^) PEMO^^^ttiCioT^JPS 

[0 2 3 9] 

m.m.=^i^^^icx^x. nxfmmmi^s^m^in?>o mm(omm^:f3-^-^^n^n 
mm^^:y (o2-) ^mj^-t^o 2^(Dzfa hi^ii^^wtm^^'^t^jt^i^x. 
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I 0 2 4 0 1 

m<Dmm. i3xx^m<Dnm:fjm^mm^misi-r^ztx\ m^^tiy^ntu-^ 

[0 2 4 1 ] 

m^mm\^\^x. ^(c^i^iM^tL^o ^m\&m<Dm^mi 9{Z7ik-ro ^m^m(D^ 

[0 2 4 2] 

^tV {mt)^&t)^^*)^\^^fctb) \ b;fey5SoT> = ^ h«ct >9^< /cCS/iS 
. Wl^^^ Hfict»9ii5<7'i5„ 5>^ft^<^S^:^r^<^{ig (vertical p 
OS i t i on) <^cfc '9i^<-rSw<b;65^^iJX-fc6 ('TT'^^^-fe, J: "9 jg:V^m/ET• 
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[0 24 3] 

^m^B<DjfmtMEA<Dmm:t(Dm<Dmm-t. xKmrn^ty^xio^o . 12120 

FC ME ACOibf^c^jiS^ (kinetic). 1:^*5:^ (o hme) , ^oj; 
[0 2 4 4] 

[0 2 4 5] 

i:, m^^j%fe^«<Oj5!fe^«t*la5{4^PEM{c:^i^i-5^n h v^M^K U -=r-(0^^f 
[0 2 4 6] 

[0 2 4 7] 
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[0 2 4 8] 

-eo. 3 5 A/cmStT^^-fW^^^-So bfc^S^oT. S6^;65, o. 3 5 A/ c m 
LTtt, -r/j^^P^, 0. 7 5 Vet l9'lSV^mffi<b 0. SSA/cmZii^ 

{±, |gl2 1 tc^Lfc5>^^ftj^Sr#2)w<b;iS-c$So r (^efep(Dm^tt{i, 121-2 1 
[0 2 4 9] 

fj:t\ uw^±{^nm\^timmmmmt't^^ti^X'% co_h(D2 0w. %p 

ft0 3fig(::/£S„ 3 0(7)Jg(D^n^*n(c*fL-Ci|iJ^L:/c:5)-fiift^(i, ^mWimi^ 

Ji*fLT. S^O«F!)-eiaa!LfcOi|S]Cai^» (mg P t/cm2) fi, C±<D 
4 0%Pti:, ^^(Dm^(Dm (-tf£iytbA) ^^>^-r5r.i:{cj;oT, ^^i" 
5rt;5S-C#So C±(04 0%P t {^*f C±(^)2 0%P t .hlUCP tc^^ffi 



(85) 



2003-52773 



o 

[0 2 5 0] 
I 0 2 5 1 1 

. c:(O^-a-v>(D0ij^, 1112 3 <b|2l2 4^Jt|!^i-5r <tt^J:oT^i-o El 2 3 "Cfi 
> ^mi'^iSif^O. 2mgPt/'cm2<7)Pt <^^J? (1 a y d o 

wn) SrW-t-5:i?7>-^>'±tc:*3{t'5 2 0SS%P t ;i>b?iSI^1g^<?5'bO-efeS 
olll24-e(i. 0. Img P t/cm2£DM;f:^;ti"'5:!&— 35K>'±{-*3Jt'5 5w 

tlh<DB\Mii. NAF I ON (M^^) 1 1 2m^mmi.X. 5 0°COH2 <h 
[0 2 5 2] 

mmj:m^^m-r^o ^mM<D:L(Dmm'^m2 5iC7f:-r„ ^<Dmi-i. mcpt^s. 

•h. J: <9/J>$V^^;6Sj: 19 ivN) „ Lfc^O^oT, 5/ h;5^b^5*»^) J; ^ (c, SH 
AWINIGAN B L ACK-efo'5ft#<^;&— J}?>'ffi^*^f*, VULCAN 
XC-7 2 J; 0>^if-efeSo 
10 2 5 3] 
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[0 2 5 4] 

^^mttO:!5;-xKV]|5&5|ctd^^;iCS«^«!fei«) t> ziu^ yrmn (NAFION 
[0 2 5 5] 

^+^^<biSi:B"^y p<- h/i-r-fci?. 7:^i?-e7="^ h (f^lfp) $n 

[0 2 5 6] 

(^'l;t(iNAF I ON (^^^^) ) <D^MS& ; 7K;453^tf <h^"5Ttg(c 
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it<7)S^t LTTO:/p-fe;;!.;05^jpg$tb5 t iox^tf btiSo me 

[0 2 5 7] 

'mmiti^tcp txc 

•PCP-Pt/C (PC p=:7'd h:/'ej^7K!;-^— ) 

• PTFE-P t/C (PTFE = 3!Ky7" h7 7/V;^-nj:f^l^VxKy -v— ) 

• PCP-PTFE-P t/C 

i^±C0;fei^^tf3t(D'^iJ^. HI 2 8—1113 OCl^-f-o PTFE-Pt/C (i^TKtt 

^tj^oftbtiSo pcp-pt/c (yn hv-fe^^if y ) 7}f y i^iftiJia 

SnTV^So PTFE-PCP-P t/C7Ky ±;S&Lfc^XcD 

mm^. PCPi: PTFE(^atg{4. m^tyu h:y<Dm:fj<Dmi^Xh^n^V-^ 
[0 2 5 8] 
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v^T^ mfsi^m^tix. mfi^^ti:n^mm'tm};&i-^o m&n(DP txcm^^f' 
[0 2 5 9] 

. ^mtimm^M^i^. ^^-^^-^^y^^^'^i)^. m\^wm.nm(D\^'-'^ mti^^jv 

[0 2 6 01 
[0 2 6 1]- 

^^i^'it^mi^X'oxmm^ti^o ^tih<D->^y'j^izioi-f^m^(D^Mi~^. ^ 

^(D±^ ^<D:t-yiCi3?)(DX\ C 5 ^{iffi^a & fc 19 c^? =^ 
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^mmmm^^m-t^o Ltzt^^x. f^^®^T% =i;^h7)5^<, 

[0 2 6 2] 

g V ^#^(7) ^ , iStaTM'P^ ^ tb/c R u O 2 {-O V ^Tfg'g^ $ tl. 

yto L;i5>L, ztih<Dmu<D=i:^ hit.. :itih(Dmm^^f^^xmm^^M-t^\^ 

[0 2 6 3] 

Ru02 . nH20 (TK^fk^^-r A^Kf (hydrous ruthen 
ium hydroxide) "Cfe-So 50 : 50Pt— R u/;&— y 

mitt. ^n^:^^mnti.x^mir?>zfu h>^mmmnm.m.<D7Kmmt<D^^ 

[0 2 6 4] 

xim-r^. h^Bmyi^v-^—m (naf i on immmm) 1 1 7/^<b') 
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[0 2 6 5 J 

[0 2 6 6 1 

^TUit, TEFLON (l^ftffi^) (X3.5}?>'|± (E. I. duPont d 
e Nemours) {.^Wf'y ^:^T¥^ (Wi Imingto 

yU^p;^ — xK^-jJf y-V — :^fMi-o NAF ION (^^FS#) (7="^4^>|± (E. 
I. duPont de Nemours) {.^Wf y ^ •)\\'^ y{ V 
(Wi 1 m i n g t o n) RFf^S] ) (i> i^Ttc-tiT^D K^^-S^Ji^ U -v-^Srtt =ir 
#:6<){Cfi, fi5t'^^:J^7/^pd-p^^-t' Knr;^ — ^KX (sulfurated perf 
luorohydrocarbon) xKU "^^^J^"t"o 
[0 2 6 7] 

„ SHAWINIGAN BLACK (S^^^) fi> :/a V-Jr 5 :^7>'W± ( 
Chevron Chemical Co.) [pj^Sx^l^^iW t: 3.— ;^ Vl^ ( 
Ho us ton) gff^t] •b^^X^^^^HT'^f-UlyZfyyi^'^i-h^o VULCA 
N (^mmm) XC-? 2li. M± (Ca b o t Corp.) C*I1 

i^3— i^T'j'NT/U7r 1^3/^ (Alpharetta) ^i^bA^^fg-Cfc 

•9, i/9 7T-r hoMT'A^'5THg-efc2)o y y h (nor i t) sa-3 

f4. ^tt "9 5/ htt (Ca b o t Corp.) [*|Sv^ a — v?T'JtlT/W7 r 
(Alpharetta) 0r?i] d^^jA^'STtS'tefett;*' — Ji<^T'fe-5o P 
WA{4, ^^Jl'=r:^:il—:^l^^± (Calgon Carbon Corp.) [ 
^I^H^^-i/yW^^T'J+lfy^y/^— (P i t t u b u r g h) WrtEl f}>h?^^^ 
tg'^fStt:!^— TjfV-CfeSo BLACKPEARLS (^fi^^) fi^ J^z^Kixhtt 
(Cabot Corp.) [tKHv' a — v'T-J+lT/V^ r 1^ 3/ ^ ( A 1 p h a r 
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e t t a) mtEl TS^^A^^tg-Cfct)^ KET J ENBLACK i^m^W ( 

^M^^) (i, T^yy-</V (Akzo Nobel) T — ^/U;^ 
^j^-yvh (Ame r s f o o r t ) Wf^l ^^hA^'^niX'h^o 

[m2] 



0:2. mm':^nwti.xmm^ti^:^—^^>-y'^'yi' 





M (-7^^ cr>— t^— ) 


BET^KS (nf/g) 


SHAWINIGAN Black (R) 


0. 055 


80 


VULCAN (R) XC-72 


0. 039 


240 


^^p^T-r hit 

VULCAN (R) XC-72 


0. 5* 


100* 


y U y h SA-3 


22 


700 


PWA 


22 


820 


BLACKPEARLS(R) 


0.4 


1400* 


KETJENBLACK(R) 


0.4 


1400* 



*cin(b<Dfifi:««tBftfifi 



^74^1 3 0 0 (GRAFO1 3 00) tV^Ti^l 3 2 2 (GRAF0132 
2) ^tb^*tL2 oaS%*5j;t/2 2fi»%o;&-7K:/<lr'^tf>7Kti5>fci?fc'9 
, yy^T.' /U^y V h (Fuchs Lubricant) [^S-T !) y ^ 
•m^^—'^^— (Harvey) B)f^£] b A#'5lBg-Cfo -5o GFAFO^'Wfi 

iSS^^ti^^i-So GFAFO1 3 0 0{i, SHAWINIGAN BLACK 
(M^^) O^tfcT'fet), ^7^1 3 2 2(i. VULCAN (^lli^^) . X 
C-7 2<7):9-ii[-t-fc5o 

10 2 6 8] 

rtbibt^GF AF05>tJc«. ^-f/^i^f-T/V:* yt4-T?foi9 . pHfi|^9-efcSo 
^-a-^J(DttKcDfci8!){c, pH*^6J[^-t±-ec^^^^-^:-fc5o Pt (NH3 

) 4 (NO 3) 2^S^Hulg#:<b U-C^ffib-CP t/Cffi^^i!6j^^f^fife-rs<bt 

[0 2 6 9]. 
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lis 3] 











Mn (wt.%) 


^ (wt.%) 


19A 


KMn04 


ft v. 


400 


10 


5 


19B 


Mn 




350 


10 


5 


20A 


KMn04 




350 


10 


5 


20B 


KMn04 




350 


10 


5 


23A 


KMn04 


0.017 


350 


10 


5 


24A 


KMn04 


0. 034 


350 


10 


5 


27A 


Mn W<\L^ 


0. 049 


350 


10 


5 


28B 


KMn04 


0. 049 


300 


10 


5 


28D 


KMn04 


0. 049 


250 


10 


5 


28E 


KMn04 


0. 049 


200 


10 


5 


29B 


Mn wxm/ 

KMn04 


0. 012 


350 


10 


5 



1^4] 
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*4 . 7.-f\^-J :^/v-K:^^^i\,tz:mmm:.(Ofz^<D%^9k<f^ 











Mn (wt.%) 








f±?PJ (wt.K) 






^ (wt.%) 


30A 


KMn04 


0. 078 


208 


10 


5 


30C 


KMn04 


0. 078 


208 


10 


5 


34B 


KMn04 


0. 078 


208 


10 


5 


41A 


KMn04 


0. 083300 


315 


10 


5 


41B 


KMn04 


0. 006700 


315 


10 


5 


41C 


KMn04 


0. 083300 


315 


20 


5 


41D 


KMn04 


0. 083300 


315 


10 


5 


448 




0. 000000 


208 


_ 


5 


44C 


KMn04 


0. 001600 


208 


5 


5 


44D 


KMn04 


0, 001600 


149 


5 


5 


44 E 


KMn04 


0. 001600 


149 


10 


5 


44F 


KMn04 


0. 001600 


208 


10 


5 


44G 


KMn04 


0. 001600 


208 


10 


5 


47A 


fax. 


0. 000000 


208 




10 


47B 




0. 000000 


208 




5 


47C 




0. 000000 


208 




2. 5 


47D 


KMn04 


0. 000000 


208 


10 


2.5 


47E 


KMn04 


0. 001600 


208 


10 


2. 07 



[0 2 7 0] 

^3*5j:l>^4{c:?iJ^Lfc^TcD|ISfi^J<7);t;— Jj<:/tflig^*:f4. GFAFOl 3 

TRITON (^^^^) X-4 0 5, -iX^-^ -^T/W K y y ( S i g m a 
-A 1 d r i c h ) [>|ea ^ X— y 'Jtl-fe V b/W ( S t . Louis) M^S] 

TRITON {.mMsMW) X-4 0 5«. TKi-itfi? Lfe^^K V v':rf^ ( 
4 0) --r y;^i5'^/V73;::^/UJ^— 7^/KD7 Oafi%^f^T'fc5o GFAFOI 

[0 2 7 1] 
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"^TbK &.r(D:}f^x\ mm^^^M^^mm^titc. 35. 6kg (78. sib 

s) <D:ij—7r^:y^—^ht^. ^<5/f^:/^/l^^::ii;^)P^i^fCo if>^V^-C\ 6 5kg (1 
4 3 1 b s) (DSSL^^^-Tkii^, htdiiAP^^L, ^i^i^m^^tttc 

: 0. 13kg (0. 286ibs) <D^^ rtiyi^wmmi^mtK mitm^ma 
^ti. m^mi-a. mi o^fmmw^tifc. 2. 27kg (5 1 b s 

) (DM"^ "^iSl^^iJ y!>A (potassium permanganate) 
65kg (1431bs) Oflft^ ;rV7KtCil4ft?$ tbfc, mm-t. KMn04 

[0 2 7 21 

i2i3i(i, mmm2 3A m^) (oM^m^f-mum (sem) mum^M^Tjk 
'^mm (TEM) ^KMmm^m^^^t^^i-fco 

[0 2 7 3] 

mmm^T^-To 133 2(4, y:=-y^'ir-i^3:^izX^X-t^n^^^mi-^nil<D 
[0 2 7 4] 

m 3 4 mm^'mmm<Dm^'j^^^^-ro -iikm.^i^. =t "9 ^# < , mmx 

[0 2 7 5] 
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[0 2 7 6] 

|IJS^J2 9B) fi. 'f^-AP6^7'=C#a?&'l4^J^W$^^V^I^C«»* (^»J19B) J; 



4 0%/J^^V^^ffi«<^^-rSo 

[^51 







BET<MfSa (m/g) 


^"s^m^m^ (nm) 


19A 




93 




19B 




37 




28B 




19 




28D 




24 




28E 




19 




29B 




25 




34B 




21 




41A 


/ X/u 


21 




41B 


j;^:^"^— y X/u- 


21 




41C 


y X/u 


17 




41D 


x^^^u— y X/u 


22 




44C 


— y Xyu 


28 


20 


44D 


><.:/u— y X/u 


29 


19 


44E 


>^ I — y Xyu 


24 


17 


44F 


y^-fxy—j Xyu 


24 


20 


44G 


y Xyu 


24 


21 


44H 


y Xyu- 


36 


9 


47A 


>^ -f y X/t/ 


36 


23 


47B 


y Xyv- 


36 


23 


47C 


rf y Xyu- 


33 


23 


47D 




24 


18 


47E 




25 


16 



mMmtfh^^fa'O . MnSr•g•^-t?V^-51^>'://^OM9l^^^ 2 0~25m2/' 
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[0 2 7 7] 
[0 2 7 8] 

4fc, XPS:9-^t>. rtbe><©MnOx/C3|5^7Ktvl*J-,Ur|ISS$*LfCo XPS 
[0 2 7 9] 

1) MncDmit'^m^^-TMn 2 p 3 / 2 ; 

;=<.<t bfcf|-^OfcJ?)tc:, 1^^^7°/uP^T'ii:^Jt|5?Lfc> Mn 2P3/2<^:C 1 
s ^ffi^ t'- ^ (D^M^km ; 
[0 2 8 0] 

[0 2 8 1] 

l«lC*3(t5Mn(7)^{bt't^Sr#;e-r'5fcfe{C, ^W^tLfCo (Mn02*»5^^ M 
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n20 3i^5l?^ *iJ;t>*KMn0 4*5>^) o 
[0 2 8 21 

i^JlH^J^cHN0 3^c:*3V^-c^5fe^#^^t^;/t-0'v?!>i=. (In) yi^^jv (99. 9%) 
F*3{cJfL)itp^i{Cj;oT. XPS ^S^^ff O fc * {CpSSi ^ tufc^ 
[0 2 8 3] 

3o(7)$IJ^i^^^:r/U (Mn2 0 3, Mn0 2> *3j;U?KMn04) t^TCOH 
WkW^if.(Dy.V ST.^'^ T/U$-'J7A|^11 (A 1 Ka= 1 4 8 6. 

7eV, 2 2 5W)^{tfflLT. 8 0' e VCO^^°:^!>^^/^:¥— O A E =— K 
T'MtM-rS, AX IS HSi (Kratos Analytical) 5^^f+ 
{-IEii:$tbfCo :9-W^O^«?OiE;^fi, lX10-9Tor r T'fcofc, ^ 
<^fii[M{±. C ls = 2 8 4. 6 e VtTJ^-e-oi^/UdsS— {::^L-C*i^$tl.yto « 
^U'^/KcJ;oT^bfc, tJlTc^XP S(Dt°— iJ', -fTi^^^Mn 2p. C 1 
s, O Is^JjzU^K 2 p;6S|B^^tLy5:o 1 oop^^^^j^ i«5i^^)S;^^i5' 
h/i-;55^#$n^Hu(c:, $imi^:/^/v.hS1^il4^i|5&7^{'*tbT. 7 5~i i 7 5 

oV^xaySbfc, *)-i^;-rS t°— i:7<7)^^;5.^Jt;g$ttfCo Mn 2 p i K 2p 

<ot°-j7(^f-j5'^^(i, 2p3/2<!=2p \ / 2.<^m-^(n>\f-i7 (omm^'^ts 

o 

[0 2 8 4] 

nO4C0XP S^^i^ hyKC*5(t5Mn 2 p 3 / 2001:°—^ 
[^6] 
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Mn 2p3/2 


0 Is (eV) 


K 2p3/2 


C Is (eV) 


MngOa 


641,6 


529. 6 




284.6 


Mn02 


641.8 


529, 4 




284.6 


KMnO, 


641.5 


529.8 


290.8 


284.6 




644.0 




293. 0 





[0 2 8 5] 

Mn (II) MnO^J 6 4 0. 6 eV 

Mn (III) Mn203"f' 641. 6eV 

Mn (IV) Mn02'^' 64 2. 6 eV 

f^^j^(Dmit^m7!)m/ux^\r^ 5 i # <d x p s f^^:x.^>/\^^-(Dm:kit. ti^m 

tifi, Mn (III) Mn02'C{i, Mn (IV) fj:<DX\ '^m<D^'t 

, Mn 2 O 3 <hMn O 2'^^it^"t^>'>^''^{-*5ft5Mn 2 p 3 / 2 L- 
[0 2 8 6] 

Lt&^L, Mn0 2«^ §S;^'^e^'ft:^J'iC<^-C% ^®#)a(^Mn05FJ??j6<];fe®?-ft^^ 
^^5, Mn (IV) ii^i^^^t\t.. M<k^\t^f^hti:\^\ ftfeOBrtg^.eSS«. 

[0 2 8 7] 

t^JiCOX P SCO^mfix Mn (III) <bMn (IV) O^-fL^^^^. 
[0 2 8 8] 

^7{i, 2o(Drli|R^tL-CV>5Mftfeiai^^^://w-Cfe5, -!^>'^yHAi:2A 
{-jifl-rSv Mn 2P3/2-0 Is.^XUC 1 s a:)^^^=^^/\^^—\zm 
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m?. ^t)HS(CO'^t^M^S<7^•t^>'7'/^coxPSx— 





Mn 2p ^y. M^-'^iiL 
B (eV) 


K 2p ^^{4 
® (eV) 


0 Is :^{4B 
(eV) 


lA 


642.3 


292. 2 


529. 7-57« 
532. 1-43% 


2A 


642. 4 


292. 7 


529. 8-62% 
531.9-35% 
534. 6-3% 



Mn 2 p 3/2<^^'^^^^^^'=^'~'^tt^{±. 1^>-:7°/H A-e{i6 4 2. 3 e 
V. -9-V7°/l-2 A-e{±6 4 2. 4 eVT'fe'9> 1^ ^tijS^^ LT V ^„ ^cD 
^^oi^t^/Udi^— Mn2 0 3$lJWt:'a-i^<^Mn (III) {C*J- LXmSy ^tLfc 
jjg-g-oi^./V'dsi— 6 4 1 . 6eVj;i9, 0. 7 e Vi^V\ i^:^<^rtT|S$ tbTV^^m 

itbfi, Mn (IV) ^^ktt^{-+i^-t-5^ 6 4 2. 6 e V<D^®{c:^^^CJfi^/^ 

o Mn0 2^J®-t^:/^/w^*^LTmalJ$tlfc. y^mmmmytWim-i. nmrnm^ 

[0 2 8 9] 

UytiOSo-C, rl^lS^ttTV^5«^M^«<^¥i^fi*)^j:Mn@^^b;|;^^f4, Mn (I I 
I) .tMn (IV) (DmX-^r^. :S'^J■5Itgtt;iSi«V^(0{4Mn (IV) -CfeS, M 

n 2 p 3/2^^'^^^^^=^-<^^4e{±, ;*:^0^{ciJ;5«^M^^M-t-S<h 
t> li^fi4^COfSttlcM-efo5MnO^<b^^^^^-r5fcJ^)COS-ip<t LT^ 
^ffii-?)^ <t;6>T't XP ST'Zl'J^b7tMn(^®?-fk5tt^{4. ^^(D'l^UK^n ^ 

[0 2 9 0] 
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IS? 8. ®1s/it^i^o1^v7'/^wxpsT•'— 





Mn 2p.v, 
S (cV) 


K 2p3/2 b"— iJ^fiS 
(eV) 


0 is t"— >5^{4fi 
(eV) 


19A 


642.4 


292.6 


529. 9-59* 
531. 3-3294 
533. 0-9% 


19B 


642.0 


293. 0 


529. 8-21* 
532. 2-79% 


23A 


642. 3 


292.8 


528. 9-59% 
532, 2-41% 


28D 


642. 3 




531.3-26% 
532. 9-44% 


28£ 


642. I 


293. I 


529. 9-22% 
531. 3-42% 
533. 1-36% 


29B 


641. 4 


292.9 




30A 


642.6 


293. 0 


528. 9-21% 
532. 2-79% . 


30C 


642.2 


292.8 


528, 9-21% 
532. 2-79% 


30D 


641.5 


292.9 




33A 


641. 3 


293. 0 




34B 


642.3 


293.0 





HUlg#: 9B*Jj:t/2 9B) ,h bTMn (NO3) 2 ttfd 

T, 0. 4eV~l. 0 e Vfc(t<SV\ S^febiftl 9 A. 2 3 A. 28D. 30 
A, 3 0 id^Xj3 4B(D±ii^<DMn 2 p 3 / 2^'r*^^>'^^— f*^^'^'" 

t^ftlf*. Mn (IV) X^^. ^iS^'l 1 9 B*3ctt/2 9 B{C*5tt5MnO 

{d, Mn (I I I) {dJ: •JifiV^^.k^^t-o ^ife««Jl 9 B*3j;tJ«2 9 B{*. KM 
n04 i:fi*l-Rg6<]{c:, Mn (NO 3) 



(101) !|#*2 0 0 3- 5 2 7 7 3 5 

[0 2 9 1 ] 

ttt^\^X. X<OU^^Mn 2 p 3 / 2 ^'^^^^^=^ .^l. OeVi^yh 

L-CV^;5„ ^tLti, mf^^a{Cct'9, Mn (IV) dSMn (III) (DMitikM 

10 2 9 2] 

It^^^ffiLT. MnOx'^^^®«i:^ MnO x*S^^-ctoTS^^i^TV^7feV^;^7 

5^t>0S-CtS„ f-t6ro*JPS$tb5^'a'-CfcSllJfeF!ll 9B^CloV^T^4. 5 3 2. 
2eV(DO Isf— ^{i. O 1 s ^3^S<^J^8 0%^!^*, NOs-ft^ 

mmi9Bi-±. i^y.Txmmi-^^^i^. mmmi 9Aizitm\^x. m\^<^^i& 

[0 2 9 3] 

mmmi 9 A, 2 8D, ^XUP2 8 E O^»{M^#C0llt-(Dl=iiS«, iftS^^fi 
^T'feSo O 1 s^JslciJttiLT, ^ife^FiJl 9 A (4 0 Ot:) -Ctt, l^®®-!* 
^J<7)#^('MJS1-S^;t^^O 1 s L^j^V^;5S, ^Ji«aj2 8D (2 5 

0°C) *Dj;t/2 8E (2 0 0"C) t°— ( 5 3 3 . 2 e V) fi, O Is 

[0 2 9 4] 
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[0 2 9 51 

If^'b-^tPo. ^<Z5lf#fi, I (Mn 2p) / I (C Is) (D^M^mim^ 
[0 2 9 61 

^9t4. i^.^^-f^llX^^^fe (A AS) <tX,^:^7t?i (XRF) (Dpi;^{c: j; o 



[^9 1 

« 9 . ^<>'1'4' ifflfigiKiro AAS/XRF ^— 





Mn (wt.%) 


K (wt.%) 


Mn/C ^l^X 
10^ 


K/C fiJ^XlO^ 




1 . 78/2. 80 


0. 90/L47 


0. 40/0. 64 


0. 28/0. 48 


2A* 


6. 00/9. 54 


2. 67/3. 87 


1,44/2. 32 


0. 90/1. 37 


19A 


9. 04/14. 8 


7. 94/12.2 


2. 38/4. 43 


2. 93/5. 13 


19B 


9. 06/14.9 


2. 48/3. 70 


2. 24/4. 00 


0. 86/1.40 



^io{±. BETmmmi^mi-^y'-'^. -r^j:t>-ibMno^it^mr>^-mt 
bx^^b, 75^01 (Mn 2p) / I (c 1 s) mm&oi^wi^^ intern 

I (Mn 2p)/I (C 1 s) mM^m(Dm^mcf]-n^ 

[0 2 9 71 
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mio] 





KMn 2p>/ 
I (C Is) 


KMn 2p)/ 
T (C Is) 
(-/I) 


(m 

/g) 


(nm) 


300niA/cm2 <D 
(V) 




0. 378 


0. 205 


121 






2A* 


2. 803 


0. 340 


713 


m 


0.82 


23A 


1. 188 


1. 754 


93 


2 


1.02 


30A 


0. 863 


6. 651 


24 


15 


0. 91 


30C 


1.090 


6. 651 


25 


12 


0. 95 


30D 


0.688 


6. 650 


30 


40 


^ 0.76 



j-m^n^^i^Mno^nm^mir^mmti. i (Mn 2p)/i (c i 

s) l:b5^S(^Sffem*3J;r/||@^fiI^Jti5?-r5' i(-J;oT*febtL5o XPSl:b 

^ustiDmit. iaxr^m^v'—i^ tmm&]t^ttit(Dttmi'^'^/i^^^^y (Kerk 

ho f) tJir/^— (Mou 1 i j n) (^;^&^CS<3^^XV^'5 (^'7. t°— 
. v=3i-^. OCA. >ir/Vdr r> 4^ :7 (F. P. J . M. K e r k h o f ) ^Jit/v?:!! 
>r. o^-Y. ^— y >(J. A. Moulijn) , J. Phys. Chem. H 

83^, (i979^).i6i2M)o:: (D^miM^i^mmmi^mm i^tix o 

{d {M'^T'Sf-ryy^ (PAtanasova) . ^^J-^^^y (T. H 

alachev)^ Applied Catalysis A; General 

108 (1994) 123; t:°— . T^-ry^<h (P. Atanasova 
et al.)^ Applied Catalysis A;General 

111 6 i# (1 9 9 7^) 1 0 5M) . 5^fc^fl#:_bo^S^4^t^c^o5^^^c:o^^-c{f 

^14<^feStS^SrtiW-t-5o I (Mn 2p)/I (C 1 s ) itSSlgO^i^fit 
0/i5-5Ttg-Cfc5o I (Mn 2p)/'I (C 1 s ) J; 
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10 2 9 8] 

i^i^7°/H A*5j;tJ«2 A-C{i> I (Mn 2p)/I (C 1 s ) it5t^(^^ 
[0 2 9 9] 

i^mmz.. ^m^<r)wmm.<r> \ (Mn 2p)/i (c is)jt3i^<^3i 

/Kc:ov>TMn o X <D5pJ?^^§i^Sr^?il U^o ^?il¥*ll*i[;g|fi||Jg^J 2 3 A<D 2 

— h/V^^ibHSSFOS 0D(D4 0':^/7< — h/l^^-e^-fti-rSo IISS01J2 3 AO 
ig^fi. SttS;6S;f7-7K,>'ffif^O^S^^*:(C;bfcoTi^-l^{i-«L. MnOx^ 

[0 3 0 0] 

OmA/c m2-c-(D^iryl-^^{CjoV^X, *^l^om^l<?4i^-ell^ Lfcm^i- J; 

o 

10 3 0 1] 

HI 3 5 fSm^ftfe^OSttft ^^10 o-r — (7) X P S ^Jil^pi^Jia^ ,b (Ota M 
LTV >S„ fefej^(0«@«4^SEttti i: M n O X <7)¥i^Ma^-9-'f X t (^^{Cfij^Jl^ 
<Otag|;dSfc5„ 113 5T'lt|4bfc^T(7>M^ (^JS0!|3 OD^r^O IH— <0 
Mn 2 p 3/2'i^'^^^^^'^^^^'^."^> ^tL{iMnCD®g'fbt>tft|75Sp]— T-feSr 



(105) 



mm 2003-527735 



h , :i o«<iM^{c:*j-js-t- 5 M n o X (^-t^-r xti;^ 3 o ■:^ y y — h /ux-fe 5 

o 

10 3 0 2] 

X P S h W/O^tbSM n (Dmi\:M.m i: M n O X 05>m{COV ^TOlf 

[0 3 0 3] 

^T^^V^fCo MnO y^(DmMW-t 3 0 0°C-eKMn O4 cO^^&^jiigjC 
TliMbfcfis-a-y-:/:r/K75Xi||llI^ (xrd) h/Wi. rj^ra^atSr^i^-t- 

ofc^ tiSr^i^LTV^So -^tc, 5>i5:^{li<fec^XRD^^mPI#fijgrB^i^'l'X 
0~5 O^y ^— h/U-CfcSo Mn (NO3) 2^^— ^<^ftfe^ 3 

Mn (NO3) 2<^^^5E{::S§JSbTVNS"sjtg14;iSfos„ 
[0 3 04] 

S<^tet!i: 1 J; o T X R D T'^imwtg^i:^^ 'Jf^^^dsji^^ $ tbS ^ Sr-T^ 



(106) 
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[0 3 0 5] 

sxm^tzy^—'$'^mm.-r^tiibicmm^Mo mmm2 saxh. i^-1'X:6Sl 

d = 3 0nm) ±{^M^$tlfCo ^^^{^^JS Lfc^^^/l-^'-^fc^^-Tti'J^ (ED. 
[0 3 0 6] 

Of--rX;5'^ 2 0~4 O^y ^— h^V-C% ^tbbfi?i^0^aK-efe'9 . ;^7— #^^i0^(D 
^gPMt^^^S-f-S^ i:^^L/Co Lfc;6SoT. T EMlt^d J;oTMn Ox5> 
ft^^^COV^T<7>X P St^— i?*5im^^i^<?)i^— ti^O^figM^iixfCo if ^'T'/H A 
(DTE M^^fil^^o^m^Sr;^ b^o 
[0 3 0 71 

^fd, ^mm3 0 Aiz.Mft>-t^'*)-i^^/^^^^Mm{.fcmMm3 o dot em 

o~i — — ;^IIJfe^J3 0DT'{i*^4 oi-y ?i— h/i^-e&o 

[0 3 0 8] 

r<^)TEMM^fiXP S^^2p:^J|Sl[^4 0 ■:fy — h/Wi: S:V^ti^gS#;5Sfc-5 



(107) 
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[0 3 0 9] 

J;t;«?^M<^^^^^IIWJ4 1 A~4 7 EX^mm^^^^^tZo Um(DXPS<D 

, *5ctT^I (Mn) /I (C) Jt3^^^MnOx^<^^t!c^a'J^-rStjO<!: LT 
f-:/-7"/uoi^m^+tt$rtTo;^„ Jt3SS*3j;t/0 i s <^x P S t°— ^ ^#®ffiti 

[0 3 10] 

HI 3 6 fiHSg^iJ 1 9A~3 OD(D«T-S'Mi:XPSJ:b?t;^(DM#>^^bTV^ 

{c:9•^^-rsfc^^)OS^p^i: LTffiv^fco mm^^X'±f^l^tc±x<D^>'yj^^X\ 

St^-:*:t'fci^««-^;t'^i^v^-efe^9o LfczS^o-c, xps<7)i (Mn) /i (c 
) it^m^itl^ir^ r t {i, Stt@(D5>i!cffi'J:et-+:9-^j: 5 So HI 3 6 (cl. 

1^1 1] 



(108) 003-5 2773 





I —f 1 ^ — 

jtr::/Lo9B 


Mn ^wt. %y 






fit) 


^It i>— IB.' / 


HilK 


o 1 D 


1 n 






0. 71 


0. 91 


AMI 


'n c: 
Jlo 


1 n 

lU 


c; 
o 


fid? 0 




0. 97 


I IVy 


315 


20 


5 


641. 9 


L 39 


0, 85 


41D 


315 


10 


5 


641.8 


1.03 


0. 96 


44C 


208 


5 


5 


64L 7 


0. 33 


0, 99 


44D 


149 


5 


5 


642. 3 


0. 46 


0. 92 


44E 


149 


10 


5 


642. 3 


I. 03 


1.01 


44F 


208 


10 


5 


642. 3 


0. 76 


0. 95 


44G 


208 


10 


5 


642. 2 


0. 86 


1. 00 


47D 


208 


10 


2. 5 


642. 4 


0. 78 


0.95 


47E 


208 


10 


2, I 


642.2 


0. 86 


0. 97 



(642. 3±0. leV) tl^— -Cfe>9, ri^^iMn (IV) O^-ffcJt^li^;^ 
bTVN^o ^mmA 1 C~4 4C^cft(*J^'a'^^/^=^— ;d5±l5<7)^g;0^^^b< 
■fn. 64 1. 8±0. leVr-fe-So Lfc;J5oT, ^#(^i^i^7°/l'-Cfi, Mn 

o^^bt^^z5S{g;< ^ Mn (IV) <!:Mn (III) <Dm\t^m(Dm^x'^^^m, 

[0311] 

Ilife01j4 1 A~4 1 DfiUJfe^lJS 1 AfcctT^S OCi:Jt'<-C. fft^^?^^''^^ 

5o i^sfe^j 3 0 c i mmm 3 o c 4 i a srJti^-f-tbt^, ;i5v^^^ms(*jej^-r l 

-i?^— ^{C't*-^, f^VN'^m?a^T'^ifeLfc^Jfe0-!j4 1 A-Cii. MnO.x^tfct 
[0 3 12] 

fcS (llifS0iJ4 1 A%||J6fi?iJ4 1 B^Jtt5S$;h.fcV^) , Mn WMiS: 2f&{c: UT 
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[0 3 131 

m:fjt-h}pi±\.r\,^^(DitmhA>x^^o ^<D^mt^mx±^< (3o%w± 

[0 3 14] 

. ^mm.m^2 o ax^^b^h i 4 sx^icjif^t. iSBm(D^m>^< ^j:^titK 
omm%<Dmm. mmm4 4E (149*0 tmMm4 4G (208*0 xmm 

LfCo ^(D2o<D^WJftl^L<m^£5^t<C^tt>, mMm4 4EX'3 0%mf)> 
[0 3 15] 

o ^JS^ij4 4 E(D|?-®ete^J (533. 2eV) i^m-f-^O lst°— ^cDlt5t 
h (14 90 , #ffitSt4^J(^>'^-VT!^ htt^^fd^mS^-CfoSo P^?>/5>{C, 

nmm^M:dmmmm\^^ti^^i-^ti:hf£. ^tnim^'p'L^t:mwr\^. Mno 

x^iJ^*53g^-t?fooT'b«ttAf*^J6«aj4 4DJ; t){S< ^j:5„ $ib{C||Jfe01j4 7 
D<7)0 1 s XP s;:^-<^' h/vitbt!5-f-5 ^PxytMStt^PJ^SS^^t^l^*^ 



(110) 
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[0 3 16] 

^cCVN^ii^^r^tsi- mmms octmmm4 7D^itm'^^) = #®f£ 

[0 3 17] 

Ri^y xyw^^-cpm vfzmmm 4 4 e «j®i^jg?T'^i?g bfcujs^^fi 2 3 a <h 

[0 3 18] 

UJ^Mt^lS^igmi^:/://^ (^®m2 5 4m2/g) iz.mm\.ft:i3-:^>'mm^ 
<^:»-«Jc<Sri^ii)5+:9-?ieM«j55^£V^C»T% Mn Ox <^*ait^#< LTtm^Mift 
[0 3 19] 

::(D5g:^(Om@Mi^^WJ^^ 1 2(ifE-ro KETJENBLACK {^mM 
TKT-^fefCo BLACKPEARLS (.MMMU) i^^'T^/MiS^^S^'bo iri&V^ 

KMn04 tr;!)nx-fco ^-C<731^>':7'/i'5SrA'9 PS^i: KMn O4 (D^WS^tr^-fk 
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1^1 2] 







Mn (wt. %) 


A n as T 


Sfi (g) 










(t:) 




(%) 


35A 


KETJENBLACK (R) 


10 


208 


400 


82 


35B 


KETJENBLACK (R) 


10 


315 


440 


88 


36A 


KETJENBUCK(R) 


15 


208 


530 


94 


36B 


KETJENBLACK (R) 


15 


315 


510 


92 


37A 


KETJENBLACK (R) 


20 


208 


600 


93 


37B 


KETJENBLACK (R) 


20 


315 


660 


94 


38A 


BLACKPEARLS(R) 


10 


208 


490 


98 


38B 


BLACKPEARLS(R) 


10 


315 


500 


99 


39A 


BLACKPEARLSCR) 


15 


208 


570 


97 


39B 


BUCKPEARLS(R) 


15 


315 


670 


98 


40A 


BLACKPEARLS(R) 


20 


208 


610 


96 


40B 


BLACKPEARLS(R) 


20 


315 


630 


98 



mmmitmi 2izmm\^tim^x'^m. (co-current) mm^ms^'p 

■X^fiiimVtCo ^^Vr:ff:^(DS.tH'i5. 63kg/cm2 (SOpsD-Cfe?) 

, ti—T^iymmm-i^^^y i 5o~250mi ^'^(Dm^-cmmL-n^o 

[0 3 2 0] 

mm<Dmwmm ^m-to Mnss ^10-20 m»% x^mt ^^tct^. bet 
mmms 5 o~6 0 om2/g(7), m^-(y<o:i!3—:^:^mwi:^~-:^{^i.tiMm: 



(112) <|#«2 0 0 3 - 5 2 7 7 3 5 



«l 3. i^ai®|R*— ^v:^"7.y^lc&ov^fz■t^v:7'/KDXPS■r— ^5' 







Mn (vit 


Mn2n Jfe^-^JX. 


T (Mn 2n) / 
I (C Is) 




208 


10 


l.r.* 


0. 052 




315 


10 


641. 6 


0. 143 






15 


642. 8 


0. 229 


36B 


315 


15 


644. 1 


0. 257 


37A 


208 


20 


l.r.* 


0. 061 


37B 


315 


20 


643.2 


0.330 


38A 


208 


10 


644. 5 


0. 052 


38 


315 


10 


1. r. * 


0. 000 


39A 


208 


15 


643. 1 


0. 269 


39B 


315 


15 


642.6 


0. 141 


40A 


208 


20 


n. a. 


n. a. 


40B 


315 


20 


642.2 


0. 244 



* I . r . -\&mm& 



1113 9*5J:U^|114 OliMnOxScO^)-^ (XP S I (Mn)/! (C)Jt5^ 
m<Dmt^^^?>) KETJENBLACK (1113 9) iSJ; 

tJ^BLACKP EARLS (^iic^^) fe^if: (1^40) ^(DM n COUWiS XXfvg 

(K e r k h o f ) iSXl/^— V (Moul i j n) (DXP S^r^/l^ 

wm-r^i^iixp s I (Mn) / I (c) it,^mf)^mmx-^xoo 

[0 3 2 1] 

(Mn) XI (c) it^m^m^^i^mM-r^^i^y/i^t^^^^ti^o a'9ps 

^2 0 8°C-ef4 2a!^(Df-V7°/WcO|^m(4#^{-^^<f:-5o KETJENBLAC 
K (g^F^^) AK) 0Um2 0 8°C(DXF SimtS 1 5°CXr) hi^^^ 

— BLACKPEARLS (^S^^M) fS.i!^X' {iti^fj: \ Zn(b<D 

2 p 3 y 2^'^=^^^^^—<^i^M (^12) (Z)XP Sr^— ^-efcSo ^JS^FHO 
B. 3 9B. *5j:tJ?3 6 A7:cif^^{c:/>ic0^^^^7°/^TO^, 



(113) 
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Mn (IV) mitiikm<D^tltm^-Vh^o ^»J3 SBX-fi^nf^Mn (I I 
[0 3 2 2] 

Mn o y^xcmmMm<D 2 o(Dji*Pi//v-7'<^i«»ifeit^^ffl v^-cpa!i l^c^ 

^b<^iiV^) „ 2oom'^^5'!»»^^t^^^«fife^SrffiV^5r ti^ioT, MnOx 
1^14] 



(114) #^2 0 0 3-5 2 7 7 3 



Jli~ > V — ^ ft 


Mn vwt. %; 


J, -pf ^ >• "iri^ 

7j — /J^ >Cf^ 












\ r/ 




105 A 


« r\tU t tit A 

10%, 1% Ag 


SHAWINIOAM 










dLAUIV vKy 






103B 


10% Mn 


SHAWINIGAN 


4UU 


ODO 






dLALK \\\) 






104A 


10% Mn 


SHAWINIGAN 


DUU 


* OO 






Dl At^V f'0\ 

dLAuk vK; 






103A . 


5% Mn 


SHAWINIGAN 


4UU 


OiO 






BLACK (R) 






103C 


5% Mn 


or I « HIT Xt T A XT 

SHAWINIGAN 


C.f\C\ 


con 

ooO 






BLACK vK; 






104B 


15% Mn 


SHAWINIGAN 


oOO 


CCA 
OOO 






BLACK CR) 






104C 


20% Mn 


SHAWINIGAN 


600 


d4o 






BLACK CKJ 






106A 


10%. 1% Ag 




A t\f\ 

400 


oOO 






1tj VULCAN VkK; 






106B 


1 /xnf to/ A — 

10%, 1% Ag 


"7 ^ y T ^ r 


OOO 








lU VULLAIN \K) 






105B 


10% Mn 


y ^ ^ T ^ r 


AC\r\ 
*IU0 








AV VIII PAN 






lUoU 


IUtd Mn 


>y -=7 "7 T ^ K 










VULCAN (R) 






1 no A 
lUoA 


IUto* Ito Ag 


y 11 k 




900 


108B 


10%, 1% Ag 


y y 2/ h 


600 


600 




10% Mn 


X ✓ ^ 1 


400 


200 


114C 


10% Mn 


PWA 


600 


517 


107B 


10%, 1% Ag 


PWA 


400 


975 


107C 


10%, 1% Ag 


PWA 


600 


200 


107 A 


10% Mn 


PWA 


400 


700 


115A 


10% Mn 


PWA 


600 


210 


19A 


10% Mn 


PWA 


400 





^1 4(C^j^-rJ: ^?^<^3l7C-r-5MnOx/Cm^l/?4^^:fe^i-5fc*^(^ 

5^D^^ffi^^tib> SHAWINIGAN BLACK (^^fS^) <D 8 0 m 
2/'g;0»bB LACKPEARL S (S^S^) *5 .ttJ^K E T J E N B L AC K 



(115) i|#^2 0 0 3 - 5 2 7 7 3 5 

m<iSd^(n:mh(Dmi^<Dmw<D:fy—7i^>m^i'^±^<m^j:'o. shawi n i g 

AN BLACK i^m^^) ;4555nm, BLACK PEARLS (^m^W: 
) ^oil/KET J ENB L ACK i^mf^M) ;4M0 0nm, yy^h SA- 
3fcj;t/PWA/65 2 2 ^ D>-T?fc5o 
[0 3 2 3] 



[^15] 









An rag 




^®|fi (nf 








(° F) 


(g/hr) 


/g) 


135A 


10% MnOg 


PWA 


400 


276 


300 


135B 


5% Mn02 


PWA 


400 


645 


386 


135C 


10% MnO^ 


PWA 


375 


639 


455 


136A 


5% MnO^ 


PWA 


375 


501 


490 


136B 


10% MnOs 


PWA 


350 


675 


400 


136C 


5% MnOz 


PWA 


350 


780 


380 


137A 


10% MnOz 


PWA 


300 


648 


380 


137B 


5% Mn02 


PWA 


300 


324 


370 


161A 


10% MnOg 


PWA 


375 




220 


161B 


10% NfnO^ 


PWA 


300 




300 



XC-3 ^1i>hfii^^7.W^m^^m\^X2.0rti&/ cra.'^(Dfmr(^mi^\.1^. 
[0 3 2 4] 

HI 4 1 *3 J; 15111 4 2 {i^tib<7);<7-JJ^'>'(D«m'ft:^6<j/^eM;05B E T^ffi^ 



(116) 
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[0 3 2 5] 

^(Dmmtm^tanmm^ii. iii4 sicket j enblack (Mimmm) 
:ti—:^i^&w±(Dmmmm^^\^^x. iii44{c:blackpearls 

m AKvfe^$±(Dm^Sft4j^t-OV>-C. 1214 5 {CS HAW I N I G AN ML 

ACKia#:±. y y 5/ hm^*:Ji*3J;t>?PWA:;{7— AK>'^a{^|s±^^bJl^fc•^^>'•://^ 

^1-5:1 <b^^j^LTI/^5o KETJENBLACK (M^^) iSO 

T'/ua 7 A-efo«9^ il^«?JfE^IS{::*5V>T{*-!^:/:/yu3 5 B-CfeS (1114 3) o B 
LACKPEARLS {^^^^) ;<7-7j?>'ia<2|c_h<^— ^S<7)•t^>' stjm 
M'ft:^6<)?'«C'i4tg<oav>to«, '^g:^^5fE^la{:l*3V^T«f->^^y^4 OB i« 
m^iK*Eiai-*3V^Tfii^:^^/V4 0 A-Cfc5 (1214 3) „ M 4 5 Kfr^VtLT^—-^ it 

. y ]) y ht!—:ir<'^io^j^pwAti—y^'^±\^mn^thtzm.mmmK shaw 

INIGAN MLACK±{^iS.W^tttcmmnimi^it^X. '^'':^m^(D^W-(D 
[0 3 2 61 

m^mm^^ mis) \^-:>\^X<D%m-i. PWA;?;-:^i?vm^*:±{cioH-SM 

no ^/ cwm^m<Dmm\^m^^^xfz. 1214 eo^^Ma^^-ep^ufc 

f4i:'^?>t^ 19 It: (3 7 5° F) xm.:kkz.m-t^-^xmm<D^mm^mir^ 
o -^19 It: (3 7 5° F) (Dm^Mm^mt'^t. i^ib(b(Di^m^i3\,^xi, 
mmm7!>^±^ <^i:>in?)o MnOx 1 omM%<Dmm<D\3ivfim^0:mmt^:k^ 
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[0 3 2 7] 
[0 3 2 8] 

[0 3 2 9] 

1114 8*5ctT>'iii4 Qiz.Tj^-ty'—^n, ^>^y'/]^m(Dmn.it^^^^iimcoi^-rt> 
)i(M\^xfkmtm%(Dzfuy ^r^(Disv^^5^J^7'^v^{5^, m'&(Difin^un^tim 

f^\%-»7. (D^mi^ X o xmm ^n^^i^rxii. m (D^m^^ t o xmm t fa 

[0 3 3 0] 

cnP><7)v^— ^'{ciS^Jt, mm^:y:f;vi 3 5C*3j;t/i 3 7 c^mn. WM. 



(118) 
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/l^ilfeiltgSLTV^Sc -!^^^7°/H 6 1 A (-9->-7°/H 3 5C(Dijj:±) (DM^t 
^mfj^m^mi-i^l^y^i^ I 6 1 B (•y-^/T'/Ul 3 7 AOte;k:) i 1^1^, Smt^TlS 

^fi. ^-^/H 3 5Cfcir/l 3 7 Act "9 t> {5 <t A. if' 2 {^cDif-f X-^fe 

-5^i:<Sr7j^bTi/^So ^h^J:^m^X\ 2 fElO»ftl*:y X/KD^m»ft;i^*^ l 0 %/> 
^.t< ?'.^o-CV^6r ,h;55fijpjbfCo 2fi(Di5f£<*:y Xyuct3(^i^M;y'x{cJ;-5=t t);*^^ 

[0 3 3 1] 

Mi^^fSfc»ft;^s$5i9^ mmmm(D^mh^^i-^o mi^mnmTi^iimi^i&mi^ 

weeping) ^ ^g^Jh-TSo j^7tcttttmM^®^tit(Z)'t'T'm-<^i^7KttJi 

^im^l^tTEFhON (mmmm) 'bL<f*7"7Dv (tefron) mm\^ti 

AFION (^^fSM) h^■^•t^m^X■^^:Lh•h^^^^xi^^o ffii4JS{ii^7K 
[0 3 3 21 



(119) 
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7'-=«-i$'(cJ:6^;fli/ii:'(7>a^S;65j: i9^$:fpUvv #^^^ftf{i^ hKii^:h(Dm. 
[0 3 3 3] 

^TEFRON {^m^Wd nMtb : 1 OfiiJrbtC^-a- iSk V ^-CT yW7 r - 

„ w <^Sl^J(7)@ff^^*t^#Sf4 10-40 bfce 
[0 3 3 4] 

[0 3 3 5] 

fg't4ec^^ait^2mg/cm2(D/i.-»75^b2 0 m g / c m 2 (0#4^-ePP«iJ 

-rso 

[0 3 3 6 1 

mmmw\^ii-^xmhti^=^^j^^-mm\tmfj:^m(Dmm. \.fzt^^xmi^ 



(120) 
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I 0 3 3 7 J 
[0 3 3 81 

^^'ni^, 1 5 5iJ^ci>', ^Pg3 0 0 5^n^T?fc53 ®ijft=' i^if' i?— 
[0 3 3 9] 

—M(D^f£^mnm^H^\^tZo ^M4'-e<D5mg/c m2 <!;12mg/cm2 
b^i®-e#5r ,b-Cfe5„ ^^^ft-ioV^-C, 5 m g/c m2 cOiS^Jffi® 
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[0 3 4 0] 

2 . N i C o O ^ - -g-ti'feS^^i^^j^ 

CoO (1 : 2) m^m<Dfci^lZ.mAyti, ^tlfift t^i^-C^^V^Zl'g'tgttmi^M 
j^T- o T . ;5^o0-y^6^ i: -y--r iJ' /i'^^ ^Sr?i^-r O X' S „ 
[0 34 1] 

-'^mi^mmmm<Di^^ ^ /^m^i-i. mmnm (±/^^m.) 'p(Dti'-:^^>'^i^ 
tt/jsfcSo N i o : coQ^-^w-nmrnm-t. mn. '^%(n>m>fmM^(r>^m^ 

[0 3 4 2] 

Srl^M-r -5 IB 5l5o:^}fefi«4ISEJl ^ r -fe ^ w V - i ^ -B: 5 r i J; 
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[0 3 4 3] 

-r^tMcmm-r^mmw-mmnN i (N03) 26H20 (5-^®e::^-y^/u) *5 

J;t;5Co (NO 3) 2 6H2O (fi^g^^J^VWh) T', N i O : Co.OOitfil : 
2 i Lfdo 
[0 3 44] 

:ll3-:^^:^J&i!^±<Dmm^yy^ 1 3 0 0 5)-t!i:#Ji:^^{C=';/'5ryWi3j;TJ5=iy</W 
hOBfjiE#:<^^fflLTMbfc„ y^—yt^>±{z 1 0~2 om4%<^N i O-C o 

o 

[0 3 4 5] 

i B4ai^«*j^ »^ filJi-r :^ i^ykX-m^ L in C = 5/ ^^1^*5 J; t)^ 3 x^/u h mmi^ Sr 
0 0°C~6 0 o°c<D^m<Di&^x^mvfZo 

[0 3 4 6] 

te^^Ef^^m-tt^Srl^-h^-BrSfe*}-, —^(DmmM'f'i^^^ (Ag) ^^Abfc 

o mi^iitzmmm:)j\z.is\,^xm:mMt\.xWi< :itt^^hnx\,^^o mmfiik:fj<D 
m^^mn 1 ~ 8 0 ms%-e^^b^-^fco 

[0 3 4 7] 

N i o : c o or.'^m^mmMi^(Dnu^t^mmmxii. mm^^^!^ v — = 
i:im.3^]2^Ayf^o mm^•imm'^^^^^^t^^^^^<^n.^1^^Ebm^m^m\'^xmm\^ 

^„ milti;«f;^i£«c^te't±^75^b?J?So :^^t£t5:^(i> l 0 c m2 (D^^i^^c: 
300kg/cm2, 30 O'C'C:?'!^:^ L:^ 5 0 m g / c m2 (0-7^7 n i^^S L 
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JifiN i ^ -y v-^L Ji{C 3 0 0 k g / c m2 T'iii LfCo Mmt^&0^j:W\ 

z nxz nommnmt Lx mm i^tio 

[0 3 4 8] 

6{c{4, (dgo) *5<tt5XRDS#-C'-i6: 

1^1 6] 



S 1 6 . Nio-CoO tegltWM*^ 







&m (^) 




XRD cot**— 


PSD dgo 






/mm 


(rr? 




(um) 






(Ipm) 


/g) 






056064A 


10%NiCoOyjtF-iK'> 


300/5 


27, 0 


NiCozO^ 


2 


087064B 


20%NiCo0yjb~Jh''>' 


300/5 


42.0 


NiCo204 


2 


056066B 


NiCoO, 


400/5 


3.0 


NiCoaO-, 


11.4 


0,S6067A 


20%NiCoO,/*-*"> 


300/5 


31.0 




3.0 


056067B 


20%NiCoOy*-*'>' 


400/5 


36.0 


NiCozOi 


2.7 


105006A 


NiCoO, 


400/5 


4.9 


NiCo204 


11.6 


105006B 


NiCoO, 


500/5 


9. 7 




7.5 


105006C 


NiCoO, 


600/5 


10. 7 


NiCozO^^Nio 


4.0 


109022A 


NiCoO, 


500/5 


24.2 


NiCogO^ 




109022B 


NiCoO, 


600/5 


11, 5 


NiCogO^ 




109028A 


NiCoO, 


600/45 


29. 3 


NiCogO^ 


4.8 


109035A 


l%AK/NiCoO, 


800/45 


7. 0 


NiCnaO,, Ag, CoNiOj 


5.2 


109031A 


10%Ag/NiCoO. 


800/45 


6.5 


NiCozO^, Ag, CoNiO? 


4.7 


109032A 


. 50%Ag/NiCoO, 


800/45 


2. 9 


NiCo20,,Ag. CoNiOz 


5.5 


109033A 


80!Mg/NiCoO, 


800/45 


2. 4 


NiCogOn, Ag 


3,4 


056107A 


NiCoO, 


600/45 


28. 8 




5.4 


056108A 


NiCoO, 


675/45 


17. 8 




5.3 


056109A 


NiCoO, 


750/45 


11. 9 


NiCogO^ 


5.5 


0561 I OA 


NiCoO, 


600/20 


23.6 


NiCozO^, Nio 


4.9 



f-V^/l^O 5 6 0 6 4 A, 087064 B, 056067 A. 05606. 7 B 

(i±T;<7— 7K>'±^cmi#$i^TV^5M^KT'feofc„ ■!^:/7'/vo 5 6 0 6 6 a«|^ 
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[0 3 4 9] 

(D:^:^-/u^-m^\^m.m^^i^^. ~-^m^mmmm<Dmmn^m (v o i t a i 

c efficiency) ^^"to 
[0 3 5 01 

mmm7cR]t^i3j:xfmmMiimR}t^m:ffi^isn^. ^^m<DN i o : coomm 

0~2 OmA/c m2(0^5gli?j<'^m?j^^^ieia{-*3V>T6 5%f)^h6 2%(DmX 
[0 3 5 1] 

f-V://H 0 5 0 0 6 A~ 1 0 5 0 0 6 Ci'iMM.Xm^^M^(D^=^ -y h {Cf^ 

tih(Dni,m^>y'y^(DXRDy^^^ -t-?^?^^t)N i o^a^^e o o 

X^xi'f^tcmmi 0 5 0 0 6C't'i;i#^£i-s::<h^^bfc„ 

[0 3 5 2] 

zf/ui 0 5 0 0 6C<^7°oy hM^^sftto.o2o(Dfi4^(75M#4<i:lti5?b-rSt/h^ 
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(c J: S 4i (D;5>{±P^ t^X-f£\,\ 
[0 3 5 3] 

1 0 5 0 0 6 AJ: >9 t> 1 0 5 0 0 6 B(Z5f5 9 Ji^^l/^t^B^T-feSOfi 1 0 5 0 0 
iKEbfcJ: V^< b7!)^(DAs^^Ml 09033 A~ 10903 5 AJ^#1 

^iz^/utz. A g 1 as%~ 8 0 mm%-cm\:.^^'. mmi^mmt-i s o o 

^/.eV^ (1 0 9 0 2 8A) 2 9m2/g;i^bAg 8 Ofi4% ( 1 0 9 0 3 3 A) 
<om2m2Xg^tmU\^tCo XP SW-fffi-^fiftbii^l 0 9 0 2 8 A(^N i :Co 
lt;0S3 5 : 6 5-e&'5:iiSr7J^LfCo /^t^K 1 0 9 0 3 1 A*5j;t)«l 0 9 0 3 2 A 
tfcON i : C o : A g (DtbfiX P S {::J;o-C^tb-t*tb3 5:61: l*3j;tJ?4 5 
: 5 2 : 3Xh^(Di)mm^tltio 
[0 3 5 41 

9 0 3 2Atmm[:^^i^m^<Di±mt:yj^L^rc7!)K m!^<D^x<D^^m^mi-im^ 

I 0 3 5 5 I 

S4^^if>'://1'0 56107A. 056108 A. 056109 Afi. J; K) ±^ 
OjS^ii^— ^{cH%oTll5tLfcio 0 5 6 1 0 7 A*»b 0 5 6 1 0 9 A^ 



(126) 



2003-527735 



[0 3 5 6] 

HIS 9{^^Vtz.m.U(D^ — -7:j^/umf)^(b. MM:0 5 6 1 1 0 AdS^^COmM-fb 
^6<J^4Hg^*LXV^So /!i4^^1^^:7"/^0 5 a l l O A(iO 56107Ai:|5]C?a 
mX\ iB.\^2 5 I pm<Dm^^^VT:^^mxmi^\^tio *i4«E0 5 6 1 1 0 A(7) 
MWfSO 5 6 1 0 7 A(D^tH^i&/)^'Dtc7!)^Z.<Dmm<D^miiX "9 A^f/ciofCo 
0 5 6 1 1 0 A§rf^iSl-f-'5jl^gK3i*(iO 5 6 1 0 7 A<D^iC\.(D^ji^1t^tz.'k.}t), 

{iJ; '9|g^BKl;i?ifS75\ ^fctiO 5 6 l O 7 Ai:Jt-<TM?teS5g^BK+S^^*-r2) 
[0 3 5 7] 

b 2oOfttiS5(^XRD:/n y hiSritl^bfCo fii^KO 5 6 11 0 A(7)X RD^'.^rJ' 
mt~y^J\^ (N i O) t@;OS#^ELfCo fefcliO 5 6 1 0 7 AlC^^^k 
:=^5'>5r/V (N i O) ^i{i#^E L/j;d»ofCo 1 0 5 0 0 6 C\-i.m\L:=-y '^/^(n^^^B 

n^<DtM^. f&^5 6 11 0 A^S^OgSai#~'i'tg'l4M^«<b L-Cjl/ufCo 
[0 3 5 8] 

s^i xg-efeSo :ff^u:mmm^mm-r^mm(D:fjm-xf&mm^.r±^u^^y' 

t^^^f^o ^1}-. AB 3 5T-C^^tL57^:7p>'MSUfci ( 

J:o-clliffeL:fe„ tmca^fiijiK. -ttiiiDib-^i^':fjvo 5 6 i i o 

o 

[0 3 5 9] 
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116 oi-i2^<Dmm<Dm^m7i$ixxjpm:m(o^m&i^x';h^o me o^^hti 

[0 3 6 0] 

P T F E iJ' -r ^O^^M<Dt£tt;iS:^+5^-C(ifo o T . ^tl h^-^^ ^ 

[0 3 6 11 
[0 3 6 2] 

[0 3 6 31 

i^-f ^/UTjf/Wi^y^ hy — (vol tame tory) (Dl^rt^^TV\ 

0 j?/w^(D|ilcm^S-eifm<¥FW^ ; <^1^-1'^^/^^^^/^^^:/7^ (vol t 
a m o g r a m s ) Sr?!^ LTV'^So 
[0 3 6 4] 
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[0 3 6 5] 

[0 3 6 6] 

fflV^^•r7o:/^Sr•tf^^>y^7 5'^ (3 5^4%) ^7"-7 a ^'^aSiJ^^T'T 
[0 3 6 7] 

3. ^M-;&-^i<:^jajtg^^MIS3K^ 

[0 3 6 8] 
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mi 7] 





PI mmi^ 


Pt (wt.%) 






P27B 


Pt (NHa) 4(^03)2 


20 


400 




P31B 


Pt(NH3)4{N0n)« 


20 


700 




P31C 


Pt(NH,),(N0:,)2 


20 


500 




P32A 


Pt(NH,),(N0s)2 


20 


300 




P32B 


Pt(NH3)4(N0:t)2 


20 


200 




P33B 


Pt(NH,),(N0H)2 


20 


200 


N2 


P33C 


Pt(NH,)4(N03)2 


20 


300 


N2 


P36A 


Pt(NHn)4(N03)z 


20 


300 


N2 


P36B 


Pt(NH3),(N0,)2 


20 


300 


N2 


P36C 


Pt(NH,),(N03)z 


20 


500 


N2 


P37A 


Pt (NH2),(N03)2 


20 


500 


N2 


P37B 


Pt(NH3),(N03)2 


20 


500 


N2 


P37C 


Pt(NH3)4(NOn)2 


20 


700 


N2 


P37D 


Pt(NH3)4(N03)2 


20 


700 


N2 


P37E 


Pt (NH,),(N03)2 


20 


700 


N2 


P38A 


Pt(NH,)4(N03)2 


20 


500 


N2 


P38B 


Pt(NH,),(N03)2 


20 


500 




P39A 


Pt(NHn)4(N03)2 


20 


400 




P39B 


H2Pt(0H)« 


10 


400 




P40C 


H2Pt(0H)fi 


10 


300 





[0 3 6 9] 

«{i^mta£^2 0 Ot: (22012/2) iCit^XSOOX: (8 9m2/g) X'X 
5.0 Ot:t?l 2 5m2/g(^Jt^pL. ^??{C^^ja^^7 0 0'C{C±\f^t^m 
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[0 3 7 0] 
10 3 7 11 
[0 3 7 2] 

p t (Dmit^misj:xj^Mm^(D^j^m^-:>\'^x<Dmn^n?>t:iib\z-^>z^yi^<Dx 
wx^f^]^tc-^>y/]^m<Ditm^n'^f^o is-a-^^/^^-p t 4f7/2^^ 

^(75{£g}^p t Oig'fl^JK^Sr^b ; P t 4 f *)-C 1 s )feffi^fc°— i^cojt?*^ 
{4P tco^^tic^^b ; N 1 s*«^=-t°— i5'0^m*3J:I>*^OC 1 s t°— 

[0 3 7 3] 

V^TI11C-Cfo2.„ XP S:9-*ff<Srtf 5fcit){c, ■t^>'://^<|:, mltjoTHNOa 't'T' 
?!5fe»^LT^®O^M4^Sr|^*bfc-r i^fS (9 9. 9%) bX 

[0 3 7 4] 

^T(OM^<DXP S;?^^:? h/l'fi. AX I S HSi (K rates Ana 

1 y t i c a 1 ) hn^— ^'td, /N°;:^:n^/wdsi— 8 0 e V-CAE=— ^T* 
iljf^^-a:, ^ hT/U^^^-J^^^^g (A 1 Ka = 1 4 8 6. 7 eV. 

2 2 5W) Srfflv^T|E^iLy^:o ^*lf^^ W^<^>a5^i£;^fi 1 x l 0" 9 h/i^ (1 
h/l'=13 3. 3Pa)-Cfeofc„ t°— :?<^{igSrC Is =2 8 4. 6 e V<75 
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C Is. O 1 sioctt/N 1 s ^^U^ hD>U-</l'-C^L-CfS^Lfco 
ll?^S<7)>^-<i^ h/U^^#SHiI(:i. — I^S^S(Dfc46C75^S^ 7 5~1 1 7 5 e V (D 

> 7UCDf-^^^m{[iU-CS'J«9tf^bfCo P t 4 f 1:°— :5'(D®^{iP t 4f 
7/ 2 '^'-^is J; 0^4 f 5/2 t°-^<^M:^<Sr-^tfo ^mSr^l 8 {C7i^i-„ 
[0 3 7 5] 

^ 1 Slciy h bfcJ; 7 1. 2eVOPt 4 f 7 / 2 ^-^^^-^^^— 
;i■^^^^5l5<li^t (^^ P 3 A) -trSij^^tbfco Pt 4 f ^-a-^^^/v^^— cTDiiJ^ 

(0) ('t^J:t>ibP t^m) OP t 4 f t°-j5^(^SM*3J:t/XPS 

P t 4 f b-— i^^ft^i:— (curve fitting) fc:«>{C^ 
^ LfCo 

[*1 8] 





Pt 4f7/2 t'— 
«(eV) 


i(pt4f)/(c is)(*a 


i(N is)/(c Is) m 


PSA* 


71.2 


0. 682 


0. 028 (1. 5 at. %) 


P27B 


71.2 (80%) 
72.5 (20%) 


0. 305 


0. 000 


P31C 


71.4 


0. 481 


0.020 (1.0 at.%) 


P32A 


72. 1 (80%) 
73.2 (20%) 


0. 398 


0. 000 


P32B 


73.4 


0. 352 


0. 149 (5.6 at.%) 


P33B 


73.3 


0.406 


0. 165 (7.0 at.%) 


P37C 


71.8 


0.489 


0.009 (0.4 at. %) 


P38A 


71.6 


0. 525 


0. 000 


P39A 


71.7 


0. 327 


0. 000 


P39B 


71.6 


0. 234 


0.022 (1. 1 at.%) 


P40C 


71.9 


0. 327 


0.025 (1.3 at.%) 



«i8tt*^, I (Pt 4f)/i (c 1 s) it^m\^m-t?>mn^^^ 

-e#s„ mmm<DmtAyt'±xAmmmp 3 A (2om»%) tm-m(DP 
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^mi.x\r^?>(Dx\ it^mi (pt Af)/\ (c 1 s) \^i^mmm<D^in 

[0 3 7 6] 

^fc. ^ist::, XP S-C-:9-tlf U/c^TOfi4j^(7)Jt^-^ I (N l s) /I ( 

[0 3 7 7] 

MmmP 2 7 B(OV \. 4 f >^^i5^ h/Hc^btLS J: 5f-> Pt (0) gS-fk^^ 

m\z.m-r^—mm. (doublet) ^^^-t-s/cttr-fi, p t 4 f f-^s: 

— 72. 5eYtMZ.Pt A f (D^2(DIim.M.t^-$i^W:Xh^. Z.(DV t 

4 f 7 /2^'^^^-^l'=^'-{*P t (I I) ^^b*^Si-MiiL-CV^-5«-f-efe'9 
> P 2 7 B -Cfi P t HfllE#:o^S P t --o^m^*^^^-e(i7'^ v^^ i: ^^j^i^ 

LTV^So Pt ( I I) ^'fb^^S<^^2(Z)-fi|^col;t^^f4P t 4ft:°— 
ll^^*:0**)2 0%Srd^fe. UfcTSSoT^Jfe^ajp 2 7 B'f'C^P t 02 0%*-C«P 

t (0) ^^b4^^--^^$n-r. ^^t^0 4 0 0'C-C(Z)i«^^|fe(4P ttfrlBfls:^ 
^^{C{4P t (0) (CjlTc-a-r, 7J^'^-Sfls:±{CP t^M^^f{c5)•«i:L?:ev^r t 
^^I^LTV^So ^ife^^JP 2 7 B<7)Jt?^^ I (Pt 4f)/l(C ls)(D 

[0 3 7 8] 

p t-<-;^(^j^Jisf«?&«4^{-t4> ;{7-jJ<:^±{::ffli^$tb, iSSStc^mufcP t 
o bf::;5So-C, Pt (0) 4^^(DitJ*?i P t ^ <i: ^3|5f«?l!l«i 
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[0 3 7 9] 

fco —m^. P t 4 f 7 / 2 iJ' t^liM34^^-a-^^^^=¥— 7 1. 2 e V J; 0 

. r1TIS«4^S£J; "9 t}^Sv^ I (p t 4f)/'i (c 1 s ) it5t^«, p t ^ 7 ;^ 
-S:bTV^So HJg^JP 3 8 A-efi, i|il^(^iE9t$<^M-rsfc*{c:xp s^tff 

^^'9 5MLfCo 2.-D(D%^(D):^m't. X P S t'-i^^^igcT^^tLfcSm't*^* 
X P S J:b?i;^OitV Mi 2 %?lei§-efe o /Co 
[0 3 8 01 

I2l6 5,««!fej^ (Pt (NH3) 4 (NO 3) 2H^Se^*^'^^^^^L'^-) Pt 4 

f 7/2^-^^^^i^=^-M<^, •«Migmi&**3J;t;f=¥-r y r 7.%m.(r>^Wih 
LT<7)ft#'l4ilr^i-o Pt (0) ^^bt^ti'^(^^l^^c:ii5V^^^^^^-r5fcfe^c 
f*> ^^^^^i' y T;5f;^<i: L-C, />?fe< i 5 0 Ot:/5Si£:^^-Cfe-5o 

7 0 Ot:(C_h{fTt,^m{±[^-bb7iV\ Lfc;6So-C. Pt (NH3) 4 (NO3 

) 2Htfi2#^^^:^t-'^ffi-t-s<h^^ *^)5 0 ot:tD?aS(±gilg#:^^^tc^mL, 

[0 3 8 1] 

^<?5^^^«<5tts<o«^if(6«?!ip 3 2 ^ifi^xinmrnv 3 3 BSrsy^uytiisft? 

^JS^JP 3 2 B}i:Jr-^ y TiJy^hi LT^M^> ^JSFiJ P 3 3 Bfi^^r-t U TI^T^h 
LTM^^^ffiLfco Pt (II) ^JxL{i*§|5:9-6<]f-'^^^ti.fcHfJ,IE#: 
073. 2 e VtCio(tSfc°— ^(dAOX-T, flfaOP t 4 f t°— ^ Zlfill^O^ P t 
4 f 7/2 ^'^^^^^=^-*^ 7 5. 6eVTemtL, Cmj*P t (I V) ©S-fk^^ 
<^^ii^c:#^^{c:J£V^„ N l sM*i^{-fi4 O 4. 2eVt4 0 6. 5 eV-Ct°— ^ 
^5«^$ix> NO2 <tN0 3®(c:M-r5t)<^T% Hilig{*^©^^;is:^^^i:v>5i^ 
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I 0 3 8 2 1 

-rSo L;6^L, Hfl]^<^0^^;65tjoi^^-efcS<tf±V^x.. Pt (II) ^-ft:*^ 
m<D P t fi*^ 2 0 
[0 3 8 3] 

xmmx'h^o me 6nmmMjLmm(Dm^t\.xtt^mi (pt 4f)/i 

L-C^m^^^ffiUX'f^ofcM^l{4i^v^it?^gf I (Pt 4f)/I (C Is) 

i&tnti:ib^j:\^\ mm^xs 0 o'xz(Dmi:t^xmm\^timmmp s s Ax-tt. 

MhM^^it^^i (Pt 4f) /I (c Is) (DUrm^^t^^o MMmP 

3 8A(Dit^mi (Pt 4f)/I(C ls) 0. 5 2 5}*-t>->'^/WP 3 A 
^S'J^Lfcfitj: "9 '^^S< . :9-tiC/5^{fi:V^r i:^^i^-t-'5o LtJ^L. ^JS^!|P3 8A 
{cfi^^^i^!^«;g|W$tfr, — f-^:7°/vP 3 A-e{±*^l. 5m^%(D^^ 

[0 3 8 4] 

^18 lc:^(tYc:1^:/>^/i'<^ 2 P t l 0S»% L;6^^*?'j:v>M'if -5 P t 

(H2Pt (OH) 6) X^I^Vtc. ^mmP 3 9B^XXfP 4 OC<DX 

PSv'—i^i'Xs ^'^^X<Pfj:< th4 0 o°c<D^]t^u^^^^<Dmmi^^^hP t ( 

0) mit^m^n^Micti^^mx^^zt^mi^x^^^o 3oo°cxmmvt^m 
mmp4 occ^p t(i, 40 ox:xmm\^tzMmmp ssbx'o h'^nt^?s,\,\ 

^(Dmmn. ffiv^^^MS/5SJ;^J Av>P t:9-«feSrtfcb-r. Pt (NH3) 4 ( 
NO3) 2fi*Ii2i!|s^Sr^— ^{r byt1^>'■7°/^roXP St"— i^j-fiSfi^J-C-feSo ^(75 
^*fiH2Pt (OH) eWimm'^P t (NH3) 4 (NO 3) 2i:tt:-<TJ;!3 
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[0 3 8 5] 
(0 3 8 6] 

TEMx — M^i^-eS 0 O'CT-PfS^^bfc^Jg^^JP 3 8 A<D±i$.(Di!7 

y7.^^^X(D^M-h^. ^M4'-e5 0 Ot:-e»S^^^L/c^WJP 3 1 C(ci:[:-< 

10 3 8 7] 

p t/cm^itt/«<^f->'7°/u?^PEM^5|sfm?&T'^ffiL, ^(n>nM.{^^mim 

fc |IMF!J«^JS^!|P 3 7 C, P3 8A, P 3 9 A*J J;t>'P 3 9 B "Cfe 5o 
[0 3 8 8] 

;tf:^tetfe«®^ftfe^t-i':/j5^&-eS!if^Lfc„ p t/cfefci^^NAF i on (S^ 

fis 1 g <^«^^Mi^^ 2 m 1 <^ i -T^D^V— /Wc^l^L (|gfi?am^Sr[Hlj^i-5 
ytfe{C^j^ft(^7KT'flbL/c^) ,10ml (7)f±AtbfcNAF I ON (^Itffi^) 

'~y^\-t2. : 1 COj^iM/NAF I ON (^^^^) th^^j/cbb, 

NAP I ON (^^^^) ■^-com^«)^{-^'9iitffcfeiC, H^PM^^PbI 

[0 3 8 9] 

fiy^^'^Wmi.. SHAWINIGAN MLACK^TEFRON^-r/Vv? 

3> (x^5!K:/ (DuPont) ) o^^lKt:;*;— :!K:^^±l-3 5~4 0S»% 

(DTEFRON/:i&— xK^'ltt^iSJ: pt-^^v^MXlCioTPiS^tbSo TE 
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[0 3 9 01 

«^^9 o~i 0 ox:<Dmm±i^m'^tit^. p t/;{;-7j?i^m^M^^-r:/^ 
) m<Dm^i^T&y^i 5 5t:-c2 o~3 o^mmi-?>o mm(Dmm-inmo)Mm 

[0 3 9 1 ] 

IWoe^^ii^* (P t loacling){iO. 20±0. Olmg/cm 

(DT^mnm (M) {^i o%(dp t/cmisfiii^^'^^L-c. o. osmg/c 

[0 3 9 2] 

mmmr-^^^V (me as) («4j^{|iJ;5S|^tc:®-t-S) N 

AF I ON (^^^^) 112 (v^— v^— ^D-feiy^^i/'tt (CG P r o c e 
ssing, Inc.)) CO P E MOpgilOfc: 2 0 0 °CT'||?i:7° U;^ L. flii: NAP 

ION immmm) mn%:f&mmt^hmm^'^xmi¥\.tco MKAscD^mmm 

[0 3 9 3 J 

toit^IWl— C0##-e|SMLSiJ:^L7t. ME A s COTj^'/U^'^i/'^i^ (vo t amo 
grams) (mMfu^fSgft^^cT^T/n ~y h) (7)it|55^^-r<, 
-#>^7s/^ffi^±lC2 0M%coe^^-^tpm^^fi4^^TWco ^tibc^*^ 
:*:|gP>^cDmiBi«!bi«:6SME A^c*3V^-C«^^y^l^4tg<Srm-^i t ht>Xh^ 

o r(^Mftt4<^icfii6<j^i^^fi«?i!im{4o. 6v\^M^^^^mm^m^^hmf}^ti 

^^f*6 0 OmA/c m2<Sr#X., MmM^O. 6 VCc^ME AOtttg;6S 5 0 
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to 3 9 4] 
[0 3 9 5] 

me same 7 (DiS:MM^^^^h(D'f~-i^(D^~-^ ^/umxh^o ^ — y^^/i^ 
i:ffii?^/j;H2^!^*-t-'5^j6{^^a-r5r .tTisr-tSo me 8 {41116 7x—m^ 

v^5o ::ti.ib(D3o(Dft^«^TPii::^(7?M#4?rW-r5ii:,^ (^n:^/yXAM# 

±x') x$}'o. mmm5t<Di^-'fj:mm^^^'t^o l^j^l, 2ts:^p^(^m^/54^{- 
*ff^i-s*i^f4. mm.^^^$6i±m3 omAycm2(DiE<D^)fmxm\'^mm^^ 

[0 3 9 6] 

mmmmt)m^^m<D-^i^^^^tit-<xmi^x0'm(Du^i^^(nj^^^'7:^^ ( i 

[0 3 9 71 
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me 9i^^mm<DP t/cmm (p 1 2 0*4%) x^nhtitc^^m^m^. * 
mm^(D^^mA(D'^m^m^^m%-^:^zf/v^ p t - c o-c r/^cm^wm 

(-y-^^T'/l^P 6 A) <bJ:bt!5L/it<7)-e&S, ^(Dm%^ cm'^-^f^KXD^ 
10 3 9 81 

p t^^m^^-r^^m^<Dmmmtttm-r^o if^-^/i^p 7 a{::o. 2img 

[0 3 9 9] 

th^xoi^. p t■^«(^^g^^ (1 o%p t/';6'-:!K>') mmmmi-ii. ^s-^* 

-CfeSo -r^<e^-^. P t^^»0|g;V^1^>'^/^{±2{S(OM^»^^ffl LTMX^ 

2)U-</KcfeS (1117 1 <bl2l6 7^it^-^J;) o ;^^|^co 1 0%P t/;&— 
oi^>':7°/pft||f±2 0%P t/:^7~7K:/otJ§5l5S^S<^1^>'-7'yv*^i;fi/i§o 
[0 4 0 0] 

in? 2fi|ll7 1 <!:|^DMEA-e#T*;i9, M'^.CSP t -g-^SSr^-T S^t^lgBjO 
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cro — diffusion process) /)^^iz>^-h(OX'i'X. MM^W]<D 

mm^±^<mf^^-t^o p tt;^m(Dm^mmfim d o%p t/;^-.-^^) x- 
mhti^&mn. ^M-aW*^^^^v^ {2 o%p ty:^-yf-» mm^^^^^^'hti^ 

tjWOj£< h-rSo Lfc;5SoT, 121 7 2 fi, 1 0 %-y■>':7°/K^>iSV^'t4tg ( 

1217 l{c^i-J;5{-) 2f^*(0«-^Sr^^LT?l^^Lfc«!fe^Jio;?$dSSa-^ 
LTV^Sr i^^-t-„ C::jX{i|Il7 3lC;^-f-J; 9tr, iSm^ft^g^T't^T^— (^^ 

[0 4 0 1 1 

sxT(Di^m(DmMm<Dnffon. zf^ h^^mMmmmfcm^^mm (pemfc 
) (D^^mmi^ts s ^m5i7c^;^;ofc t ©-14 w ^ s m^iitti^^ ^ x. . 
-mco^ig/jj^#it6<j^N° 7 ^ - ^ <^ 5 ^ T'fc 5 o mmmmff^mmt. 

[0 4 0 2] 

p t y cmmnmmmit. mm^it^mmt t^ic^ mmm.m (bet) . 

XRD. TEM, XPS, COit^PA^fj:t'<Dm^^i:&mi^X^Xf^hmfhH 
[0 4 0 3] 

#< <^^SS«SJ^i<j(:(^J; 5t;i|it{Lfc„ 104AO2f*, SHAWINIGAN 
BLACK {^mMW:) Qm.m%<DP tt^hf^^ ^ 6. 3nm(DPt5iS 

^i^*3j;t;fp t*ii^»l . 4 3mg P t/cm2^^i-5-^^^^y^T'fo5„ 15 
6 A02{±SHAWI N I GAN BLACK i^^MW.) _h}C 2 0 fi»%<7) P 
t^O^fjT'i'?. 5. 2 nm(7DP t^^^jo iU^P tiii^fi2. 6 6 m g P t / c m 
2^^-t-51^:/>^/UT-fcS„ 1 5 8 BO 2{iVULCAN m^'^U) XC-7 
2±{C1 oa»%OP tJ^^b^JcO, 4. 6 nmtOP t5iig^^=^*5j:TJ5p tiai^ft 1 
. 2 3mg P t/c m2^;^-t-S-tJ->:7'/U-Cfc6o 1 4 2 AO 2 fiVU L C AN 
(^^^M) XC-7 2Jb(c:2 oafi%(^P t;5^^^£'9, 11. 4nm(^Pt^ 
^^^Sit)?? tfiJtfi2. 9 5mg P t/cm2Sr;ti"5-9-i^:7°/U-CfeSo 
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[0 4 041 

mMm^Tju:^ vrnmn^px-um]^. ^-y^^^m^mtzo shawinig 

AN BLACK i^m^U) {iVULCAN i^m^m) XC- 7 2 X'O 
[0 4 0 5] 

-To 

[0 4 0 61 
[04 0 71 

o :t?U{C;& — (shear mix) l.W>h7kXmn^. ^ 
[0 4 0 81 

[^191 
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a 19. m-&'t^hy>'^'f^—'^'km^x^f7^LtLi^>'^^i- 







:^ — jtily 


r> r%is /"A* 

Pt HUSSW^ 


ihn? V0 F^F 






(wt. 96) 


--hr /-k- 






V m/ 


PPC087071A 


20% PT 


9 7^ 1300 


n-*. /\T1J \ fwf\ \ 

Pt CNn.,; ^ INOa; 2 


cnf\ 
DVU 


QfV 


PPC09700IA 


20% PT 


y 7^ 1300 






fin 


PPC056071A 


20% PT 


y 7* 1300 




ooO 




rr UUOOUf ID 




/ / 'i» i o u v 




250 


42 


PPC056072A 


20% PT 


^^7* 1300 


HaPt (OH) ft 


300 


44.9 


PPC056072B 


20% PT 


0'7t 1300 


IlgPtCOWft 


400 


66 


PPC097120A 


50% PT 


^'7iK 1300 


Pt(Nll3),(N0,)2 


500 




PPC097120B 


60% PT 


^"7^^ 1300 


Pt(NH3),(N03)2 


500 


12.9 


PPC093088A 


20% PT 


^'7* 1300 


PtCwg^CNOJa 


500 




PPC093088B 


20% PT 


ryt 1300 


Pt(NH3), (1^03)2 


550 




PPC093089A 


20% PT 


ry% 1300 


Pt(NH3)^(N03)^ 


BOO 




PPC093090A 


20% PT 


^'7^^ 1300 


Pt(NH3),(N03)2 


650 
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(wt, %) 




Pt mmw- 


(r) 


(nf 
/g) 


PPC093101A 


20% Pt 


r-jt 1300 


Pt(NIl3),(N03)2 


550 


52 


PPC093101B 


20% Pt 


fyt 1300 


Pt(NH3),(N03)2 


600 




PPC093101C 


20% Pt 


rvt 1300 


Pt(NH3),(N002 


625 




PPC093102A 


20% Pt 


^^7* 1300 


Pt (Nig, (NO,) 2 


650 


60 


PPC093102B 


20% Pt 


ryi^ 1300 


Pt (NH,)4(N03)2 


700 




PPC093102C 


20% Pt 


1300 


Pt (Nig 4 (NO,) 2 


675 


— 


PPC093101A 


20% Pt 


^*7JK 1300 


Pt(NH5),(N03)2 


550 




PPC093101B 


20% Pt 


1300 


Pt(NH3),(N03)2 


600 





PPC093101C 


20% Pt 


rjif^ 1300 


Pt (Nig, (NO J 2 


625 


— 


PPC093104A 


20%Pt, 


r-ji^ 1300 


Pt (Nig 4 (NO,) 2 


550 


— 


PPC093104B 


20% Pt 


ryt 1300 


Pt (NH3),(N0,)2 


600 


— 


PPC093I04C 


20% Pt 


^'73K 1300 


Pt (NH3)4(N()3)2 


650 


— 


PPC093104D 


20% Pt 

iO%!^vS 


9'7t^ 1300 


Pt(Nig,(N03);. 


700 


— 


PPC093109A 


20% Pt 


rit 1300 


Pt(NH3),(N03)2 


500 


— 


PPC093109B 


20% Pt 


r^7t 1300 


Pt(Nig,.(N03)2 


600 


— 


PPC056087A 


20% Pt 


m 1300 


Pt(NH3),(N03)2 


500 


48 


PPC056091A 


20% Pt 


^7* 1300 


Pt (NH,),(N03)2 


425 


52 


PPC056092A 


20% Pt 


r^t 1300 


Pt(NH3)^(N03)2 


450 


52 


PPC056093A 


20% Pt 


^'7* 1300 


Pt(NH3),(N03)2 


475 


49 


PPC056094A 


20% Pt 


^*7* 1300 


Pt (NH3),(N03)2 


400/500/400 


— 


PPC0b6095A 


20% Pt 


^^7* 1300 


Pt(NH3)4(N03)2 


400/450/600 


— 


PPC056096A 


20% Pt 


1300 


Pt(NH,),(N03)2 


500 


50 


PPC056097A 


60% Pt 


^'7* 1300 


Pt(Nig.t(N03)2 


500 


31 


PPC056099A 


10% Pt 


^^7* 1300 


Pt (NH3)4(N03)2 


500 


— 


PPC056100A 


20% Pt 


1300 


Pt (NH3),(N03)2 


500 




PPC056101A 


40% Pt 


^74^ 1300 


Pt (NH3),(N03)2 


500 


38 


PPC056102A 


60% Pt 


m 1300 


Pt(Nig,(N03)2 


500 


30 


PPC056103A 


5% Pt 


^'7*1300 


Pt(NH3),(N03)o 


500 


56 


PPC056104A 


10% Pt 


;*7* 1300 


Pt(NH3),(N03)2 


500 


52 


PPC056105A 


20% Pt 


^'7* 1300 


Pt(NH3),(N03)2 


500 


49 


PPC056106A 


20% Pt 


r^t 1300 


Pt (NH3),(N03)2 


500 


44 


PPC056111A 


20% Pt 


rit 1300 


Pt(NH3).,(N03)2 


400 


45 


PPC056n2A 


20% Pt 


;'7* 1300 


Pt(Nig^(N03)2 


425 


44 
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PPC0561 13A 


20% Pt 


^'7* 1300 


Pt (NHa).,(N03)2 


450 


48 


PPC056 1 1 4A 


20% PL 


^'7* 1300 


Pt (nhO-.(no<)2 


475 


47 


PPfOSfi 1 1 SA 


20% Pt 


^f*?* 1300 


Pt(NH,)^(N0,)9 


350 




PPC056126A 


20% Pt 


^'7* 1322 


Pt(NH;,)i(N0;,).^ 


500 


__ 


PPrOS6140A 


20% Pt 


^"7$ 1300 


HjPtClfi 


500 





PPC05614IA 


20% Pt 


^'7* 1300 


HaPtCifi 


500 


47 


PPC056142A 


20% Pt 


^'7* 1300 


llgPtClfi 


350 


47 


PPC056143A 


20% Pt 


^'7* 1322 


HaPtClfi 


500 


35 


PPC056146A 


20% Pt 


^'7* 1322 


Pt(NHa),(N03)2 


300 




PPC056153A 


20% Pt 


^yt 1300 


Pt (NH3)4(N03)2 


500 


52 


PPC056154A 


20% Pt 


^'7* 1300 


Pt(NH,),(N03)2 


500 


48 


PPC056155A 


20% Pt 


^'7* 1300 


Pt(NH3)4(N03)2 


500 


52 


PPC056156A 


20% Pt 


r 7* 1300 


Pt(NH3)4(N03)2 


500 


53 



11^2 1] 





(wt.%) 




Pt mm{*^ 




(mVg) 


PPC097108C 


20% Pt 


m 1300 


Pt(NH3)^(N03)2 


600F. 




PPC056138A 


20% Pt 


^'7* 1300 


Pt(NHn) 4 (1^03)2 


646F 




PPC056138B 


20% Pt 


1322 


Pt(NH3),(N03)2 


639F 


32 


PPC056138C 


20% Pt 


;'7* 1322 


Pt(NH3),(N03)2 


552F 


26 


PPC056139A 


20% Pt 


m 1300 


Pt{NH3)4(N03)2 


538F 


18 


PPC056157A 


20% Pt 


m 1322 


Pt (NH3)4(N03)2 


482/244 


70 


PPC056157B 


20% Pt 


r?^ 1322 


Pt (NH:0.(NO3)2 


427/227 




PPC056157C 


20% Pt 


1300 


Pt(NH3),(N03;2 


482/249 


38 


PPC056157D 


20% Pt 


^*7* 1300 


Pt{NH3)4(N03)2 


427/227 




PPC056158A 


5% Pt 


^*7* 1322 


Pt(NH3),CN0,)2 


518/274 


125 


PPC056168B 


10% Pt 


^'7* 1322 


Pt (NH3),(N03)2 


517/265 


108 


PPC056158C 


40% Pt 


r?^ 1322 


Pt(NM3),(N0:,)., 


521/279 


64 


PPC056159A 


5% Pt 


^'7* 1300 


Pt(NH:^,(N03)2 


513/274 


66 


PPC056159B 


10% Pt 


1300 


Pt (NH3),(N03)^ 


515/274 


53 


PPC056159C 


40% Pt 


^*7t^ 1300 


Pt(NH3),(N03)2 


514/282 


40 


PPC056163C 


20% Pt 


^^7t^ 1300 


Pt(N}l3),{N03)2 


526/282 


46 


PPC056164A 


20% Pt 
10%susup 


9*7t 1300 


Pt (Nll3)4(N03)2 


524/287 


48 


PPC056164C 


20% Pt 


^7* 1322 


Pt(NH3)4(N03)2 


524/287 


104 


PPC056165A 


20% Pt 


^•7* 1322 


Pt(NH3)4(N03)2 


524/282 


104 


PPC056166C 


20% Pt 


^'7* 1322 


H^PtClfi 


523/284 




PPC056167A 


20% Pt 


rn^ 1300 


H^PtClg 


523/283 
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it-<Tii5V^) , Z(Dm^\i^m^tl^o bji^L. IBIC*— 4?>'mfit^ (SHAW I 
NIGAN BLACK (^^pg^) ) ^^ffl-TS ^.f h , 7 

{^^M-r^^tr>mmx$yi>o vulcan (^mmm) xc - 7 2fj:i:(DX 

[04 0 9] 
[0410] 

V^5o SHAWI NIGAN BLACK (^^it^^) ^FfVULCAN (^i^^ 

^) xc-7 2<DmT.t:it^\^x io<DmMm%:7jk-ro 2 om*%coer^=s:s 

HAWI NIGAN BLACK (^i^^^) ^JiTJ^VU L C AN (^ii^^) 
XC-7 2±(c:2 1 OX^X-MUl^fct^. m^<DmMlt^mmm(D S H AW I 
NIGAN BLACK i^mMm) i "9 tf^^SQc^ VU L C AN i^m^U 
) XC- 7 2±{^^btlfCo CtLfi. ^8 0 Om2//gf5<ifO, toii^^ffi 
«(D ;!7 - 7}f ^^ffi -r 5 - <b ± o T '^^M^ ^ b {Cfg < -r 5 r t -e # 6 

[0411] 
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i^^xmmis^ (XRD) mmwm^^(Dmi^mm^m^mmir:b<D 

[0 4 121 

XDR{Cj;oT1^>'://WP PC056156 Atft- f— rJ' 

^?a-e^ltLfc^'7^ 1 3 0 0. e^HulEft:? t (NH3) 4 (NO3) 2 

. 1 3 0 0 <t p t (NH3) 4 (NO3) 2 '^^■^"^^'^^i^D^^ 

i?-::/^>A^bfco ::oi^y~X(i, ^l-g-f-^,!;, i±i^*ti|si- (i/^^ 13 00 
<bPt (NH3) 4 (NO3) 2) (^^tlry-^'$' — l^7!)>micMmt/^xnfj:\^^:it%: 

(O^tltm—Xh^o -^l^^yl-P PC056093 A'P<D}^^n&^(D^^(D\::' 
[0 4 131 

xmmm^<^-:^i'i. mm-^'^^/i-'p(D&^'i^^^(D^!-i^m.m (s) ^^ne 

tLv^3i — 7— (S h e r r e r) *5 i l> l^- V (Warren) (D^XWU 

BCOSOtnaK 

= Bm^ — Bs^ 

X\-i.xm.Wi^ (CuT'l. 54 0 5 6A) , B {i7 i^T VT'O;^^^;^ h 
J\^f^(Oj£.-b^K> . 0ma xf^^^i/i*^^ r a g g a n g 1 e ) -CfcSo Bm 
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i'i^^(D^^ (FWHM) {Cioft67v'T>'T'(^aiJ;^t°— i5^i|iS. Bsfi^^^tb 
T^ofcKC 1 (^t°— i5'(C*i-f£;i-'5FWHMTfe5„ ±X(Dm^X\ ^3 9° (D 
( t h e t a) (C^ottSP t < 1 1 1 > t'— (7) F WHM^^V^fCo 
[0414] 

[0415] 

1217 6 fi^r^cD^^^f-^Xi P t < 1 1 1 >FWHWFB^(7)|S#<Sr:^-t-o ^(O 
m^^dtayti h\^. FWHWc^fitO. 3 — 2. 5^.ffiV^Ts Vzt — 7— (Sh 
e r r e r ) *3 i tJ^ — U- (Warren) C0^;6> b^V ^^to J; 9 

^^^l^-fXfiFWHWiCi^tb^rilL/ci^ 
[0416] 

Il|7 7}i, i7;rS/55i9 SHAWINIGAN BLACK (^^^M) 
if^^e^iai^-^W^fe^tt^^^-ro yns/ hfiP t 1 0~2 Ofi*%<7)<!r#*;^o 

[0 4 17] 

ffiL-c, mm^tMmm^m^tix\^^^m^n.tmfiii-r^<Dt:p5±'t^:it7!)> 

[0418] 



(147) 



2003-527735 



t Lxmmi-^ w t itm^^ ufc^ ^%^x^i^\^fzmm(Dmntz^-mn. B^m 
m<iisxmuk^inx\,^ti^^xh?>o :^-7)^:y<Dmmitmm.xh^ . m^xm^^ 

[0419] 

HI 7 8 i^itmm.^i3^tpmm'p(Dm:ffxvf'Dtzmm<7)mum^M-r^ p t <■ i 

1 1 >FWHM<DXBlB]m^°—i^^y'ti V LfCo F WHMO^ °7 ^ — ^ P t 
SH^B^c^53-tScf¥«(-'^>^ FWHM;!)'^i^VM5i:';&— 4^~V|a#:^S±(DP t 
^i!(/55i^;i)>ofcio 5 0 or- 6 0 oX:(DW$.(r>UAxiit. ^n.^^^ V TiSXXf 

[0 4 2 0] 

t (NH3) 4 (NO 3) 2'^®^^R'T^<^;«7— 4^>tSf*:(D^ffi^^rJ:b$55Lfc:o 

o -Kfflbfc;;; — /J^^'fe^ijct^^S^fiS 0, 2 4 0. 8 0 0m2/g-efo<? . Pt 
(NH3) 4 (NO 3) 2 l:^^'^®Sf*2. 2 5 nm2 i:^^t,o/c„ Pt ( 

NH3) 4 (NO 3) 2'^^^^'^^^^^^^^^^"^^^'^^^^^^'^^^^^^ 
, :!?7— Ti^V^ffiifi^— Jl (monolayer) <^BulI^^^=-{C/^ 5 fl-rX'fo 

e#iF>T•<^/^$7i:^5'7^i?;i50J^)c^tbS^c■t,;5Sv^;Uv\ Mcop t (NH3) 4 
(NO 3) 2^^^*^SI^'^^^-''«c'5^ ^Jl(^J:f9;fc:t':f^Mfl^^cOBT^t4;65it;t 
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[0 4 2 1 1 

HI 7 9 (75^f AHIIi. 2 Ofi»%(7)fi^-C% — 4?>'0^ffi^;5S8 0 0^^^ 2 4 
0. 8 Om2/g(c^/>i-S<h. g^«0. 6 4/5^b2. 12. 6. 3 6 -^ii;']P 

tt^jji/^r i;^:^i^-t-5o ^ ^:l!3—^l^i'i.-^mUn<Dmm^ti:mi^ (win 
dow) Srti*>, P t/Cfe6^K^mit'^)^3^t--&^3-lirTtt:S:T5r t^Wtgt^-f 

'^m'&^mmrt^f^^l^s ll^Jj^Sm-tlga^ottX. ;*7-^V{±jicDfi:^s^/h(c/^ 
[04 2 21 

(7)v^-ftL^^-efcofco ^2 2t::^;^)nxco^m^*<tJ6-c^-ro 

[0 4 2 3] 

7K3!lo#:S{c:J:oTlf5g$tiSo PC l 13 12 1 Ajoj;t5P PC l 

1 3 8 6 BOJ:btS{i7K^C0jS7c;^^^F-rt3C0-T?fe5, ihVT'/UP PC 113 0 8 
6 B(4 2 5 Ot^T'^ML, ^m^'T'^i^ L^i tS^o fc^^ fH] Ol^f^* ^ P P C 1 1 
3 1 2 1ACDJ;9{-1 5 0't:T-7KII'^=-e^S-r5<t. e^iO^^^L-^cfi'Tl^O T'T'cf 
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[04 24] 

^2 2{c:U ^ h bfcP t^rB^=•i^-r X(DWm(i> XRD-r-^. X'OMi^m^ 

{iPt <l 1 1 >COXRD t°— iJ'OFWHMlC^-^X tjCOT\ ^"<^f+ 
1^2 2] 

« 2 2 . ^«!:#.CD$a;S.^f+ 





urn 




(A) 




PPC113086A 


300 




134. 070 




PPC113086B 


250 








PPC113086C 


275 




136. 030 


^% 


PPC113087A 


250 




79. 230 




PPC113087B 


275 




87.240 




PPC113087C 


300 


— 


— 


^% 


PPC113088A 


250 




— 




PPC113088B 


275 




77. 130 


^% 


PPC113088C 


300 




113. 370 


^% 


PPC113089A 


300 




165. 620 


^% 


PPC113090A 
PPC113090B 


250 

250 




— 




71.210 




PPC113090C 


250 




85. 520 


^% 


PPC113092A 


250 


M 






PPC113092B 


275 




121. 880 




PPC113092C 


300 




124. 450 




PPC113093A 


250 








PPC113093B 


250 


-g|5 






PPC113093C 


250 




181. 220 




PPC113094A 


200 








PPC113094B 


225 


-SB 






PPC113100A 


250 


mm 






PPC113100B 


250 






^% 


PPC113100C 


275 


-g|5 






PPC113114A 


250 




282.31 




PPC113117A 


100 


m 




sm 


PPC113117B 


200 




197. 84 




PPC113121A 


150 




212. 72 




PPCJ13121B 


25 


•lEBE 






PP(;il3133A 


150 




45. 45 




PPC113133B 


200 


4i 


83.07 




PPCJ13135A 


200 




74. 12 


S^ 


PPC113135B 


250 


m 


48. 93 




PPCil3i35C 


250 




83. 46 


S^ 


PPC113135D 


275 




60.71 
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^:z.'0 ^ ^i^^^J^<Dm'k^'Mi'f^tcib{^. Pt (NH3) 4 (NO3) 2 
10 4 2 51 
[04 2 6] 

im2 3] 



(151) 1#«2 0 0 3 - 5 2 7 7 3 5 



«2 3. mrcm^m-rmm^n 



i>7' 








ix:) 




PPC097109B 


20%Pt, 1 eq HCOOH 


r?:^ 1300 


7i> 


600F 




PPC097109A 


20%Pt. 1 eq HCOOH 


^'7* 1300 


7^y 


400F 




PPC097110A 


20%Pt,4 eq HCOOH 


^'7* 1300 


7;> 


600F 




PPC097109C 


20%Pt, 4 eq. HCOOH 


^'7* 1300 




400F 




PPC113013B 


20%Pt, KBH4 


^'7t 1300 




600F 





PPCI13013C 


20%Pt,ft<* 


^74-^ 1300 




400F 


— 


FPC056098A 


20%Pt, KBH4 


^' 7;fi 1300 


7\y 


200 




PPC056116A 


20%Pt, 10%EtOH 


^' 7* 1300 


7Vy 


350 




PPC056n7A 


20?6Pt, j&M NaOOCH 


^'7* 1300 


7ly 


350 




PPC056118A 


20%Pt 10%£tOH 


^''7il^ 1300 


7\y 


400 




PPC0561 19A 


20%Pt 10%McOH 


7:i> 1300 


7%y 


350 




PPC056120A 


20%Pt, 10%HCOOH 


^'7^ 1300 


7Xy 


350 












300 


— ^ 
PI* 


PPC056 1 22 A 


20%Pt lO^MeOH 
10%HC00H 


^' 7* 1300 




300 




PPC056 MIA 


?0%Pt 10%FtOH 


7Jf% 1 300 




500 


T^t* 1 Li 




20%Pt lO%EtOH 


i)^ 'i± 1322 




225 






209<^Pt 109iFtOH 


^ ' 7ik 1300 


>nii 1 


225 




PPC056147A 


209(;Pt,3:^l/>'^'*(i3-A 


j^'7* 1322 


7;y 


300 




PPC056148A 


20%Pt xfl/y^*!lD- 
/K PVP(IOK) 


^*7* 1322 


7;V 


300 


—SB 


PPC056149A 


20%Pt.xfi/yri)3->v 


^^7* 1300 


7;> 


300 




PPC056150A 


2o%Pt. ifi'^^'y^- 

yv, PVP(IOK) 


^'7t. 1300 


7;> 


300 




rPC056151A 


20%Pt,xf^V^*!)3-/V 


^*7* 1300 


mm 


300 




PPC056152A 


20%Pt,if-U>^'i)3-^ 


r 7* 1300 




300 




PPC056164A 


20%Pt»10%Et0n 


7* 1300 


7Vy 


521/28 
9 





[0 4 2 7] 

U (Linseis) (Model L8I) ^lrffiV^T, flftM45>|ff 

(TGA) ^tTT'c^ofCo TGA^^^S»S1J^> (AA) glJ^CO^^^I^ 
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[0 4 2 8] 

i®^eS3t5>3feTfe^fflV^T. (Perkin-Elmer) A 

Analyst 30 0 X-fskm^(^^M<^M^:^M\^tc. M^^^SIOidTG A-C 

Hc 1 :HN03) icmMi^t^. mhntcmm^. mm<DmMmmp^<Dm^t-r 



1^2 4] 

^2 4. iK^J^niiifewM^m® 





wt.%pt ^nm. 


mi 1 


;^&2 


% 


PPC056103A 


5 


5.7 






PPC056104A 


10 


6.0 


9.0 


c Tbmm 


PPC056105A 


20 


13.9 


16.4 


c tmw) 


PPC056096A 


20 


13. 8* 


18,8 


32.4 (:7-f /Ui?_h 
{C C 


PPC056106A 


30 


21.5 


25. 1 


C l^3^oTV^/c^ 


PPC056106A 


40 


33.8 




PPC056102A 


60 


74,3 




C 


PPC056156A 


20 




16.8 


44. 0 >{/l'^± 
{C C 


PPC056158A 


5 




7.2 


7.2 (^^^/U-t^Jl 
frc C 



^2 4{c^$tL5J: pic, ^i|s|-^ 1 3 0 ortc^jpl^L/cm, ^tL{cfi:i(7— jjf 

[0 4 2 9] 

Si^m^^-m^^ (TEM) ^ffl^^T, S^^^B^^-b-^X^SraiJ^L, SfdiiaX' 
^nb0^i!f^&li-<fc„. St^^tray^btf^LT, USD, 81*3J;t;«82 0^ 
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[0 4 3 0] 

PPC056158BiPPC056159 B i: COlt^fii^^iS^:^ — ^'tS 

i$-<D^-^^m^-r^o ^iN-PPCO 5 6 1 5 8B (SHAW I N I GAN BL 

ACK {M:mmm) ) <Dm^^it.. PPC056159B (VULCAN (^m 

f^m) xc-7 2) (DiiCDizit^xm^^^-^ffy^^^x-^^o vulcan ( 

^mj^m) xc-7 2<Dmtswi. shawinigan black {^m 

[04 3 1] 

Idl-XSltLSo VULCAN i^mmm) XC- 7 20M^tt2 4 0m2/ 
g-efeO. — ;^ SHAW I N I GAN BLACK i^mmU) f*80m2/g 
T?fe-5o ^^|S^P PC 0 5 6 1 5 9 B-C{iSife/i5SHAW I N I GAN. B L AC 
K (mmmm) l O w t %-efo'9 . — :^P PC O 5 6 1 5 8 BtrfiVU L C 

AN i^mmU) XC- 7 2_h(Cl 0 w t%T'fc?)o PPC056158B ( 
^ 1 . 8nm) (^5^;fiJ{± P P C 0 5 6 1 5 9 B (¥^&5g^^^1^^ 
X3. Onm) (D^tl^iQ f)>f£'Om\'\ 6 0 %<^]§VMi. <b* 

[0 4 3 21 

Tk^-^Mir/V^, f^|IS^;05 5 0 c m2-C, ;k:^J3Ec7);(/^ ^^-T 6^^110 
0. 2mg/cm2(7)S^^^ai#Pi-5NAF I ON (^^^^) 1 1 2 

[0 4 3 3] 

MEA(D±i^t\.X<D^mnPRFti.X^^htl. :iHitmilLO. 7VX<D 
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[^25] 

* 2 5 . PEMFC (Cio(t 5 Pt/C m.MPAi^<om^it^-^ifm 





m.f& (wt%) 








EC S^* 










(r) 


(raA/cm^) 


PPC093109A 


20%Pt 


fyt 1300 


T ^ >^ 


500 


110,38 alk 


PPC093109B 


20%Pt 


1300 




600 


35 alk 0. 6V 


PPC056087A 


20%Pt 


1300 


T ^ >• 


500 


210 


PPC056093A 


20%Pt 


rii^ 1300 


T ^> 


475 




PPC056096A 


20%Pt 


rii^ 1300 




500 


190 


PPC056101A 


40%Pt 


m 1300 


T ^ 


500 


280 


PPC056104A 


10%Pt 


r7Jii 1300 




500 


120 


PPC05G10GA 


20%Pt 


^'7* 1300 


r ^v- 


500 


230 


PPC056106A 


30%Pt 


^'73^ 1300 




500 


120 


PPC056142A 


20%Pt 


^'7t 1300 




350 


10 


PPC056143A 


20%Pt 


^*7* 1322 




500 


180/190 


PPC056144A 


20%Pt. 


r 7* 1322 




225 


75 




10%EtO» 










PPC056156A 


20%Pt 


^'7*1300 




500 


240 


PPC056157A 


20%Pt """" 


^'7* 1322 




482/244 


240 


PPC056157C 


20%Pt 


r?^ 1300 


r ^ V 


482/249 


110 


PPC056158B 


10%Pt 


rit 1322 


r ^ > 


517/265 


180 


PPC056159B 


10%Pt 


1300 


r ^ 


515/274 


240 


PPC056i63C 


20%Pt 


^'7* 1300 


r ^ 


526/282 


120 


PPC056164C 


20%Pt 


1322 


r 


524/287 


260 



[0 4 3 4 J 

w\~<D^mm.mm.^^xw^m.^fit:i. ppcoseiesc (shaw i n i 

GAN BLACK (.^mMU) ) iSit^P PC 0 5 6 1 6 4 C (VULCAN 

(^1^^^) xc-7 2) (D\tmt. nxf^m^m.---(D^w-(Dm^^m7r^^^ 



(155) 



003-527735 



[0 4 3 5] 

Ki^P PC 0 5 6 1 5 6 Atj^fcS^ffii^SHAW INIGAN BLACK 

i^mmm) x-h^7!>K mmt^&of^^i-i.-r^t^mf£mx^^o ppcose 
i59Bippco56i6 3 c<Ditmx. mm^mm^Mnmit^'^<D^mi^ 

[0 4 3 6] 

i^m-r^^tTb^x^^o z<Dm^n. shawinigan black (M 

mWi) (iVULCAN (^^^^) XC-7 2 J;^9;^V^?fi^;5S^^^^^-Cfe5^V^ 
10 4 3 7] 

*^0J(DP t/CIHli?4^^i:tJe5l5SfT(^ 1 Ow t%*5J;t>*2 Ow t%OP 
VULCAN (S^K^) XC- 7 2 t COPbIOP t 7;^i5'i^-f X5>:^[J(7)J:bg5 
;5STEMx— i?/0^^#bttfco ^(^x— ^ii. m— <^;{7— #'^ia#:, VULCA 

N (Mim^m) xc-7 2 1 1 t%(DP t m&xn. ^M^m<Dpt.m^M 

LTdav = 2. 5 nm(Z>5FJ^P t^^B^=■1^-rX;0SM^^tb, -:)f:l^^m<DWm 
ftfej^tC^LTd a v= 1 • 8 nm;&S5H:*?5tbybo r (^^^li^ 1^— P t M^T* 

[04 3 8] 

> nmmm(Dm.mmmxm^^ htifcYv LOAN (m:mmm xc-7 2i^n 
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UT. SHAWINIGAN BLACK i^^^U) ^i^X'^< htltit\/^ V 
r <h{ca;t-r-<#-e&-£)o SHAWINIGAN BLACK (MF^^) Ui^ 

AN i^mm^) XC- 7 2{Cit-<-C, r(Z)m^*:-hX'P t (^i^^tJc^^^-rS 

J: "511 bv\ 

[04 3 9] 

(VULCAN (lEl^^^) XC- 7 2joj;tJ5SHAWI N I CAN BLA 
ti. miiS:<D 2 0 w t %mmni!^^ ^—/l^r y -^UM. VULCAN (^^^tl 

) X c - 7 2 iz.mm^tifznm^n'r^m.n<t^^uMk<Dm^it. 2 o w t % 

[0 4 4 0] 

0. evxme 0 OmA/ cm^ t\^^oi^m^mtz-r^m^i^^fzMEA^i'^<o 

o 

[044 1] 

±PtUntt^O. 8mg P t/c m2T:-feStJ&5feS^OME A(i^-rS. 2 
Ow t%P tycnm^O. 2 5mg P t/cm2c7)^fe^»-e-^tfMEAO'l4 
tiOi:k${5;6S|l| 8 6 $i^-CV^5„ ;*:|§B^(DMj^^-^tfME A(± 3 ^CO I J; "9 

/jiVNp t S:'^tpi:V^5^#(Z)t)i:'e> z.(r>^^v h{i 2®<7)ME A^ss^potitg 

[0 4 4 2] 



(157) 
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6 Ow t%P t/C^5|S|->^|ii!iL, rtL<^^^(^P ty^^/i? (-t^iio-h 
100%Pt) (C^LTME A-eKi^LfCo X <0 <Pfj:\^^P t ^^ts. *^P^(7Dm 

[0 4 4 3] 

^n^jkib^zt^^x'^^o ms 7tsxxj^8 8i-x^^titz^i^rx(D. —^ms.. 
x(Dmi^mm(Dmiti^m-r^h^mn^mm'r^. 

10 4 4 4] 

Z.<Dj:oi'l. ^mm<Dmmfitim^m^^Xi'^^tltiM'EAi-i:^ O. SmgPt/. 
cm2-efc-5eig5t5fi^^(^)MEA{c:>EtLT, 0. 2 5 m g P t / c m2 CtttS 
LfCo 
[0 4 4 5] 

PEMF C^^^(Z)P t -P u/^CjoJ:t5P t -P d -R u/^cmH^t^ 

mt^^fSi^^^-t^mmtmhn^mj:-m'¥^mhM:L'r^:itxk^o pe 
MFc^nto/SEti, 7i^m(DmitRj^^im-r^mmmmfsm^)m:tx. com^x 

[0 4 4 6] 
[«2 6] 



(158) 
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«2 6. pt-Hu/cmmmm^mm^t>fc^(D'M^m^ 





ffi;7)c (wL.%) 








PPR056073A 


20wt.%Pt/Ru 
1 • 1 


^•'7*1300 




500 


rPK05o074A • 


zOwt. %Pt./nii 


A ' 1 O AA 
7 7iS IJOO • 




500 


PPR056076A 


20wt. %Pt/Ru 
l:l 


y yiP 1300 




400 


PPRu5o077A 


20wt. %Pt/Ru 
l:i 


9 7* 1300 




400 


PPR056077E 


20wt. %Pt/Ru 
l:l 


^ 7* 1300 


-1^ Ma /I^ lilt. /_ 1 


250 


PPR097110B 


20%Pt/Ru, 1 . 1 


9 7t 1301 




600F 


PPR097111A 


20%Pt/Ru. Icq 
HCOOH 


y 73* 1306 




600F 


PPR097110C 


20«Pt/Ru, leq 
MCOOH 


ryt 1307 




400F 


PPR097111C 


20%Pt/Ru, 4eq 
HCOOH 


^'7* 1308 




600F 


PPR097111B 


20%Pt/Ru. 4eq 
HLUUH 


y 7* 1309 




400F 


rl'K0971^oA 


DlWbPt/KU, 1 • 1 


A" ^4- 1 OAA 

y 7m 1 300 




C AA 

500 


PPR093i04E 


20%Pt/Ru, 1 : 1 


rn^ 1300 




550 


PPC0931U5A 


20%Pt/ Rt, 1 . 1 
NaBH4 


y 7'P loOO 


7^>/::^hPy> 


400 




ZUTor t/ Kt, 1.1 

QUA 

iNaDn4 


V 7JP loOO 




OCA 




ont^D-t- /t>-*- 1*1 
ZU^rt/ Kt, 1 • 1 






A A AC 


PPRl 1 '^ni 4R 


£t\J7ur L/ fx L, 1 » 1 








PPR113014C 


20%Pt/Rt. i:i 


r n 1300 




400F 


PPR113015A 


20%Pt/Rt, 
l:i,KBH4 


^*7* 1300 




400F 


PPR113015B 


20%Pt/Rt, i:i. 


i?'7* 1300 




400F 


PPR093109C 


20%Pt/Rt, l:l 


1300 


7;y/-H/-h 


600 


PPR093109D 


20%PL/Rt, l:i 


^'7il^ 1300 


7;:^/xH.-h 


500 


PPR056088A 


20%Pt/Rt, l:l 


^*7* 1300 




500 



[^2 7 1 
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PPC113015C 


20%Pt/Pd/Ru. 


m 1300 




400F 


PPC113016A 


20%Pt/Pd/Ku, 

'XCi* ICS • A(\ 


^'7*1300 


mm 


400F 


PPC113017A 


20%Pt/Pd/Ru, 
/in* ACS ' 9n 


^'7^. 1300 


mt^ 


400F 


PPC113017B 


20KPt/Pd/Ru, 
ACi' ACS * on 


^yt 1300 


mm 


400F 


PPC113016B 


20%Pt/Pd/Ru. 


^'7* 1300 


mm 


400F 


PPC113017C 


20%Pt/Pd/Ru. 

4n*/l0-9n ffRM4 


^'7* 1300 


mm 


400F 


PPC113016C 


20%Pt/Pd/Ru, 


m 1300 


mm 


400F 


PPC113018A 


20%Pt/Pd/Ru, 


;'7* 1300 


mm 


400F 


PPP093105C 


20%Pt/Pd/Ru. 

o\J O\J ■ 4U 


^7* 1300 




500 


PPP093105D 


20%Pt/Pd/Ru, 

JO* oO ' 4U 


>?''7* 1300 




550 


PPP093105E 


20%Pt/Fd/Ru. 

on* *3n • At\ 
oU- oU - 4U 


7* 1300 




600 


PPP093105F 


20%Pt/Pd/Ku, 

oU. oU . 4U 


r74il300 




650 


PPP093105G 


20%Pt/Pd/Ru, 


;*7*1300 




700 


PPP093106A 


20%Pt/Pd/Ru, 
Ac\ • dn • 9n 


m 1300 




500 


PPP093106B 


20%Pt/Pd/Ru, 
AC\ ' AC\ * 9n 


^^^7* 1300 


7;y/=H/-h 


550 


PPP093106C 


20%Pt/Pd/Ru, 

40:40:20 


r 7*1300 


7;y/-hu-h 


600 


PPP093106D 


20%Pt/Pd/Ru, 
40:40:20 


^' 7i)-v 1300 


7;y/::^^^-^ 


650 


PPl>093106E 


20%Pt/Pd/Ru. 
40:40:20 


^'7*1300 


7;y/riH/-h 


700 


PPP093107A 


20%PL/Pd/Ru. 
40:40:20 


^' 7* 1300 


7;>/::^hl'--h 


400 


PPP093107B 


20%Pt/Pd/Ru, 
40:40:20 


73? 1300 


7$y/::H/-h 


500 
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OnQ^D+ /OA /D. . 

30:30:40 


7 7* IJOO 




500 


PPP09310yr 


^U%Pt/Pa/Ku, 
30:30:40 


7 73Ii 1300 




600 


DPDnQQ 1 nor 


^Uj«)rL/i u/KUy 

40:40:20 


7 7^ ioUU 




uUU 


PPP093109H 


20%Pt/Pd/Ru, 
40:40:20 


^7* 1300 




500 


PPP056089A 


20%Pt/Pd/Ru, 

30:30:40 


r 7* 1300 




500 


PPP056090A 


20%Pt/Pci/Ru, 
40:40:20 


^"'7*1300 




500 



1 0 4 4 7 1 

^■dm^^tltCo f&m%:m.Wi^^^^\^. 7 NOKOHf 5 Omg/c m2 XC 
-3 5(D;«f^t£fcJi^*i-5 2 Omg/cmSofgttJit UTfTi5b:feo 
[^2 8] 



*2 8. pi-Ru/c&v^pt-Ru-Pd/cmm(om.mt'^mfm'7'~'f' 





mm. 




PRF in 7N KOH 


PPR093109C 


PtRu 


600 


25 


PPR093109D 


PtRu 


500 


18 


PPR093109E 


PtPdRu 


500 


35 


PPR093109F 


PtPdRu 


600 


30 



m2 8{c;^$tL5 J: ^<9i^'>j^<Dmm-imm<Dmm\i^^Mi±%:t}^Ai:^ 

mM^-^-fto miSl(DmM. PPCO 9 3 1 0 6A^MEA{::AtL-Co< 9 !;:7;^- 
— ^i' h (r e f o r ma t e) -C^i^Uyho V:7 :i— ^ ^ h X-<Dn^B^itm 



(161) 
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8 9 ft IKd:^ ^ i^-C V ^ a o 

[0 4 4 81 

(18 9fi. |i&#/'^7K^*5J;t>*y ■7;r-7<-r h(DmJjX'PPCO 9 S l O GAcD 
I 0 4 4 9 1 

^M<DmMmWi(D:ff:^um.m (gdd yi^mmi^m-t^^mm^t^^-^ 
fcSo mmz.!t^cx^(Dmitmm^ts:-7/i-:^oti-^>:^v-^-m. mTkit^n 

<D±^ ^(D^^^^;v^^xim:^^mi^^-r^m^ti'r(D\z.m-t^mT^^h^x 

Ai- -5 CD ^ Bi^^J-^ tLfiVi ?5 ;i V \ ^nW- 1 i^TRttj^jc^OfiJ-a- ^ ^ S ^ <b i 
[0 4 5 0] 

AWINIGAN BLACK i^m^^W:) ^XfPW A f£ t^(Dm^ ^J::^ — ^^-^ 
Xmm^^Vft^ Si02^ A 1 203*3j:t)«T i 02^^ 't'c^^Jl^'fli^JC^^^iii: 
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[04 5 1] 

o 



[^2 9] 

« 2 9 . y -^—mm^^kmis. 



h 




x :7 u V 


S A 








C F) 


(wt %) 


VIU2/ B/ 




(nin) 


SHAWINIGAN 
BLACK (R) 


400 


5 


33 


0, 1384 


xu> 0 


SIIAWTNIGAN 
BLACK (R) 


600 


5 


30. 3 


0. 1361 


18 


SHAWINIGAN 
BLACK (R) 


400 


35 


28.5 


0. 11 


15. 4 


SHAWINIGAN 
BLACK (R) 


600 


35 


27 


0. 1294 


19. 2 




600 


GO 


81 


0.614 


30. 3 


SHAWINIGAN 
BLACK (R) 


640 


50 


31.6 


0. 0843 


10.6 


SHAWINIGAN 
BLACK (R) 


610 


50 


23 


0. 11 


18.9 


SHAWINIGAN 
BUCK{R) 


640 


35 


101 


0. 13 


5 


SHAWINIGAN 
BLACK (K) 


600 


35 








PWA 


615 


50 


226 


0. 17 


3 


PWA 


600 


50 








PWA 


630 


35 


352 


0. 22 


2, 5 


PWA 


600 


35 








AI2O3 


600 


50 








AlA 


600 


35 








TiO. 


600 


50 










600 


35 










600 


bO 


19. 9 


0. 0747 


14. 9 


Ti02 m*^m 


600 


35 
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[04 5 2] 

1 0 O mAX cm2<Dm^^&XX •? J; < at^-f-^o r <7) r <!: f4|21 9 1 
[0 4 5 3] 

ixy Vv'lCiSi^'ffi (syringe dispensing) *5j;U^;^^ y 
-^-PnJSij7tcifo;^feT\ wtbb(^*t5|sf^J; •9^<ppJSiJi-6i:. ;{f:^fet{:^coJ¥^ 

[0 4 54] 

r7"7D>-^b (TEFLON I ZED) J Zf 7 y ^ \'iMii^\\L^f\^X^K) . tl — 
*Vi:'«^$tbfc:7/U;rci;&— /}?:/7Ky (TEFLON (^It^^) ) ^ffl 

Sd^y ^-^jl^-t-Sr. i;6S-C#5o -esjxfi, NAFION (^^F^^) 1^-^(75 

:/p h^(7)|i)jt^W^{ci-5fcJ6fc:, xKy f^K^NAF I ON (M^^) 

— ^■>-<^PS^LfCo NAFION {MC^m) ^?S€r, VULCAN (^M^M 

) XC- 7 2*JctTJ«SHAW I N I CAN BLACK (^^^M) O^^^ ''.f 

^^-^^^r^-SJc^^^^^i-a-L, 2 0 4^: (4 0 0° F) -Cf!*0f£*g Lfdo ^3 0fi^ 

[*3 0] 
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«3 0. jf^v-^-mmfj^M 



#PNF 


(wt. %) 

NAFION(R) 




SA(Kf/g) 


m 




PSD dOO 


056129B 


15 


VULCAN (R) 
XC-32 


71.36 


0. 262 


14. 7 


19 


0561 29C 
~056130A 


iO 


VULCAN (R) 
XC-32 


76.8 


0. 284 


14.8 


0. 7 


5 


mCANCR) 

XC-32 


86. 43 


0. 334 


15. 46 


0.8 


056130C 


15 


SHAWINIGAN 
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